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OBSTETRIC AND SOCIAL ORIGINS OF MENTALLY 


HANDICAPPED CHILDREN 


BY 


D. V. I. FAIRWEATHER 


Maternity Hospital, Aberdeen* 


AND 


R. ILLSLEY 


Sociologist, Obstetric Medicine Research Unit, Medical Research Council, University of Aberdeen 


New and conflicting evidence about the effect of 
pre-natal life and the process of birth has revived the 
old argument about the relative importance of nature 
and nurture in producing cerebral defects. A few 
processes have received general recognition; for 
example, that birth trauma may cause cerebral palsy 
and that rubella in early pregnancy may cause certain 
malformations associated with impaired cerebral 
function. The effect of foetal anoxia, not accom- 
panied by birth trauma, is still disputed (Darke, 1944; 
Illingworth, 1955; Lilienfeld and Pasamanick, 1955; 
Graham, Caldwell, Ernhart, Pennoyer, and Hart- 
mann, 1957; Fraser and Wilks, 1959). Prematurity 
has been alternately blamed and exonerated in suc- 
cessive studies of the past 40 years (see Alm, 1953), 
a recent example being two conflicting papers from 
Edinburgh (Drillien, 1959; Douglas, 1960). 

The Baltimore workers (Lilienfeld and Pasamanick, 
1954: Pasamanick and Lilienfeld, 1955) have postu- 
lated “a continuum of reproductive casualty” which 
signifies that in their view a wide range of obstetric 
abnormalities, such as pre-eclampsia, prematurity, 
and placenta praevia, are responsible for an equally 
wide range of defects in children, such as mental 
deficiency, epilepsy, and behaviour disorder. Recently 
Knobloch and Pasamanick (1959) have gone so far as 
to suggest that, insofar as “intellectual potential” is 
concerned, “‘all men are conceived equal’. On this 
view all observable differences in intellectual ability 
are the result of pre-natal damage, the birth process, 
or post-natal conditions. 

Studies in this field are difficult to assess and to 
reconcile with each other. Much confusion may be 
attributed to imperfect definition of terms and 





*Present Address: Department of Midwifery and Gynaecology, Uni- 
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criteria and the study of incomplete or highly-selected 
populations. Adequate social, genetic, obstetric, 
paediatric, and psychological data probably do not 
exist anywhere for a complete population or sample. 

The present study deals with the social and medical 
background of 66 mentally-handicapped children, 
born in Aberdeen in 1948 and studied in 1958. Advan- 
tage has been taken of unusually comprehensive 
local arrangements for the ascertainment and care of 
handicapped children, and also of the fact that, since 
1948, records of all births in the city have been com- 
piled specifically for the purposes of socio-medical 
research. It has thus been possible to compare the 
handicapped group with the population from which 
they are drawn. 


METHOD 


As a Starting point, we obtained from the local 
education authority a list of all children born in 
Aberdeen in 1948 who were attending or had attended 
the special school for handicapped children. The 
local health authority provided information about 
blind, deaf, and ineducable children. All Scottish 
residential schools for maladjusted or physically or 
mentally handicapped children were written to. 

The Aberdeen special school for physically and 
mentally handicapped children was opened in 1953 
and shortage of places is not a problem. Children 
usually reach the school either by referral from 
ordinary schools because of poor educational pro- 
gress or as a result of intelligence tests given to all 
children in the city at ages 7, 9, and 11. Children who 
score 75 1.Q. or less on group tests are tested indivi- 
dually (using the Terman-Merrill revision of the 
Stanford-Binet Intelligence Scale Form L), and those 
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who score 70 or less (corrected for age) are considered 
for special educational treatment. The diagnosis of 
mental handicap is a matter of great difficulty (Clarke 
and Clarke, 1958; O’Connor and Tizard, 1956). It 
seemed most practical in the circumstances to adopt 
the working definition of 70 1.Q. or less used by the 
local education authority, and for research purposes 
this procedure is probably as satisfactory as any. 

By these means, a total of 66 mentally-handicapped 
children (with or without an accompanying physical 
handicap) was ascertained. This includes seven child- 
ren with I.Qs. of 70 or less attending ordinary schools 
and five with I.Qs. slightly over 70 attending the 
special school because of their poor educational pro- 
gress. Fifteen children had 1.Qs. of 50 or less. 

Of the 66 children, three had died before 1958 (one 
of leukaemia, two of epilepsy) and four had left the 
city. Of the remaining 59 children, the mothers of 58 
were interviewed. 

Migration from the city is the only probable im- 
portant cause of losses. In Aberdeen in 1948, 3,533 
children were born and survived at least one week. 
According to the normal distribution of intelligence 
test scores (Fraser Roberts and Mellone, 1952), 
about 87 of these would be expected to have an I.Q. 
of 70 or less. On this basis, about 21 children out of 
87 (24 per cent.) may have been missed. A deficiency 
of this size could be accounted for by migration; a 
follow-up of all premature babies born in Aberdeen 
in 1948 showed that 24 per cent. had left the city by 
1958 (unpublished records). It is known that geo- 
graphical movement of families is more frequent in 
the upper than in the lower social classes. The 
chances are, therefore, that the upper classes are 
slightly under-represented in this series. 

58 mothers were interviewed by one of the authors 
(D.V.1.F.). The interview ranged over the social, 
educational, and occupational background of the 
parents and siblings of the child, the mother’s 
obstetric history (which was later checked against 
hospital records), and the child’s own education and 
health, particular attention being paid to illnesses 
and accidents which might have affected the child’s 
mental development. Details were also obtained 
about the education of the child’s uncles, aunts, and 
cousins. 


OBSTETRIC FACTORS 


AGE AND Parity.—The higher parities are heavily 
over-represented in this series. Only 34 were first or 
second pregnancies compared with an expected 45 
(based on all 1948 Aberdeen births). Eighteen were 
fifth or later pregnancies (expected six) and they in- 
cluded one ninth and two eighth pregnancies. This 
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proportion of high multiparae is unusual even among 
the wives of the least skilled section of the community, 
After standardizing for the number of pregnancy, the 
age distribution of the 66 mothers is similar to that cf 
all 1948 mothers. There is no significant association 
between birth order and the child’s 1.Q. 


ABNORMAL PREGNANCY OR LABOUR.—The preg- 
nancy and labour records (40 hospital; 25 domicili- 
ary) have been reviewed to detect any abnormality 
which might have damaged the child. In 58 of the 66 
cases both pregnancy and labour were uncompli- 
cated. In the remaining eight cases (Table I, opposite), 
complications of varying severity arose. Since ob- 
stetric abnormalities are most common in primiparae, 
it is not surprising that only two of these cases were 
multiparae. In one case (65), a difficult forceps 
delivery was undoubtedly the cause of cerebral 
damage. In three cases (57, 70, 28), the child was in 
hazard from placental insufficiency or anoxia; this 
may have caused brain damage, but it is noteworthy 
that in all three cases the social background was poor 
and unstable, and all the siblings of these three 
children had I.Qs. under 80. In the remaining four 
cases, an undoubted obstetric abnormality existed 
but it did not produce any obvious or immediate risk 
to the baby at birth so that a causal relationship to 
the mental handicap is conjectural. In three of the 
four cases other close relatives have attended the 
special school; in the fourth case, the mother is 
“backward”, the child illegitimate, and both mother 
and child were treated for syphilis. 

One twin pregnancy has not been included in 
Table I because the obstetric records cannot be 
traced. The family circumstances were highly un- 
stable; the family disintegrated and the children have 
been dispersed among various foster homes. The twin 
of the child included in the present series has an I.Q. 
of 72. 


PREMATURITY.—The 66 cases include twelve in 
which the baby weighed 5} Ib. or less at birth. Omit- 
ting the twin birth, because birth weights are markedly 
different in twin pregnancies, this gives a prematurity 
rate of 16-9 per cent. in single births. 

This is an exceptionally high rate. In 1948 the rate 
for all single births in Aberdeen was 5-6 per cent. 
Even for a population consisting entirely of births 
in Social Classes IV and V* and illegitimate births, 
adjusted to the same parity distribution as the 





*Social class is based on the husband’s occupation according to the 
method used by the Registrar General (General Register Office, 1951) 
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TABLE I 
CLINICAL AND SOCIAL DETAILS IN CASES OF ABNORMAL PREGNANCY OR LABOUR 


ORIGINS OF MENTALLY HANDICAPPED CHILDREN 







































































Mother’s Birth Duration Child 
Case | No. of Ap at Weight of Pregnancy and Social History 
No. | Preg- | Delivery Gestation Labour * Grade of Family 
nancy (yrs) Ib. | oz. (wks) at Birth Other Notes LQ. 
12 1 35 5 154 41 Admitted 41 weeks with i — 54 Father’s job history un- 
ante-partum haemorrhage ; stable—tinker and fisher- 
? accidental ? low - lying man 
placenta Maternal uncle and three 
Foetal heart rapid cousins at special school 
Artificial rupture of mem- 
branes 
Spontaneous delivery 
41 i 18 2 12 227 Admitted after spontane- W.R. positive 56 Mother unmarried—has 
ous delivery at home Fits from age 3 had two children, both 
Wasserman reaction premature by weight 
positive 
50 i 21 4 9 40 Threatened abortion at 5 A Mild congenital 39 Father disabled; unem- 
months —in hospital 1 heart disease ployed since 1956 
month Sibling at special school; 
Spontaneous delivery two others “backward” 
56 1 21 6 9 43 Long second stage — 90 B Strabismus cor- 66 Father illegitimate 
min. rected at age 5 Mother broken home 
Spontaneous delivery Two maternal and pater- 
nal cousins at special 
schools 
57 1 19 6 12 40 Foetal heart slow D — $7 Father frequently un- 
Meconium staining employed 
Cord round neck Father's cousins at special 
Spontaneous delivery school 
65 1 28 7 0 41 Mild pre-eclampsia _— Convulsions 63 Father foreman engineer 
Mother 4 ft. 11} in. with from third day Stable background 
flat pelvis Right-side No family history of 
Deep transverse arrest hemiplegia mental defect 
Meconium staining Defective speech 
Rapid foetal heart 
High mid-cavity forceps 
delivery 
28 2 30 7 7 38 Mother 4 ft. 5} in. — Did not breathe 70 Father builder's labourer 
In labour 4 hours for 10 min. —often unemployed 
Foetal heart irregular and At ordinary 
rapid school 
Caesarean section under 
general anaesthetic 
70 4 28 4 i4 38 Severe pre-eclampsia D - 70 Father porter 
Mother comatose Parents now separated 
Very short labour Previous child died in first 
No evidence of foetal month; another had “big 
distress head” at birth 



































*Children are classified at birth into four groups, A, B, C, D, based largely on onset of respiration, heart rate, and muscle tone. 
general condition very good, cries lustily within half a minute. 
condition serious, severe asphyxia, or collapse. 


A 


D = 


mentally handicapped series, we would not expect a 
prematurity rate of more than 7-3 per 100 live births 
surviving to the end of the first week of life. 

The birth weights of other children born to the 
same mother may form a better basis of comparison 
than birth weights in Social Classes IV and V as a 
whole. Six of the mentally handicapped children had 
no siblings, the remaining sixty (ten premature; fifty 
full-term) had 214 siblings, the birth weight being 
known in 198 cases. Of these, nineteen were pre- 
mature—a rate of 9-6 per cent. If the sixty mentally 





handicapped children are included we get a total 
prematurity rate of 11-2 per cent. 

There was a strong tendency for those women who 
produced one premature child also to bear small 
babies in other pregnancies. The premature mentally 
handicapped children had 31 siblings, of whom ten 
(32 per cent.) were also premature; the full-weight 
children had 183 siblings of whom only nine (5 per 
cent.) were premature. 

In general, therefore, it seems that the mentally 
handicapped series contains an excess of children 
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who were premature by weight at birth and of 
mothers who gave birth to more than one premature 
child. 

Inspection of the individual cases (three are listed 
in Table I and the remainder in Table I) suggests that 
low birth weight alone may be of little significance. 
There was only one case of extreme prematurity 
(Case 41, at 2} Ib.), the remainder weighing 43 Ib. or 
more. Six of the pregnancies were full-time by date, 
One terminated at 37 weeks, two more prematurely. 
In two the duration of pregnancy was uncertain, but 
both babies weighed 5 lb. or more. 

The social history of the families of these premature 
children demonstrates a close association between 
obstetric and social factors. Two were illegitimate 
and four the children of unskilled workers. Only one 
father had a non-manual occupation. In five cases 
close relatives had attended the special school. For 
most of these children a poor intra-uterine environ- 
ment was followed by poor post-natal conditions. 


PHysICAL DEFECTS AND CHILDHOOD ILLNESS 
Mental handicap is frequently associated with 
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physical defects, some congenital, some arising 
through childhood illness, and some of indeterminate 
origin. Severe or prolonged childhood illness may 
also retard mental development indirectly by depriv- 
ing the child of the social, emotional, or physical life 
enjoyed by the healthy child. This study was not 
designed to test the contribution of such influences: 
the data given below derives from second-hand 
sources, the statements of the mother, school medical 
examination, and (in nineteen cases only) the records 
of the Royal Aberdeen Hospital for Sick Children. 
In 21 of the 66 children, a specific physical defect, 
or an illness that might have contributed to mental 
defect, was identified. In three of these, the physical 
defect almost certainly explains the mental defect 
(two mongols and one case of cerebral palsy due to 
birth injury). In four cases of epilepsy and one of 
microcephaly, the association is almost as definite, 
though the origin and nature of the lesion remains in 
doubt. In two children with severe impediments of 
speech and in one who had spent 2 years in hospital 
owing to osteochondritis, it might be considered that 
their experience had helped to depress intelligence to 






































TABLE II 
CLINICAL AND SOCIAL FEATURES OF PREMATURE SINGLE BIRTHS (NOT ALREADY SHOWN IN TABLE 1) 
Birth Duration | Mother's Child 
Case | Weight of Age at | No. of Pregnancy and re ee eae a 
No. Gestation | Delivery | Preg- Labour Grade Social History 
Ib. | oz. (wks) (yrs) nancy at Birth Other Notes 1.Q. of Family 
37 4 8 39 22 1 Short labour A Imbecile ; _ Father railway shunter 
Meconium staining ? hydrocephalus; Aunt at special school 
Spontaneous delivery epilepsy Left city—no interview 
32 4 11 | Premature 27 3 Short labour A — 70 Tinker family — father 
Spontaneous delivery scrap dealer — often un- 
employed 
Paternal uncle at special 
school 
67 4 12 41 21 3 Short labour — _- 54 Father illegitimate ; steady 
Spontaneous delivery employment as window 
cleaner 
75 4 | 12% 37 23 1 Short labour D _— 48 Father stonepolisher, died 
Spontaneous delivery | 1957 
EN  . ...erE -_ 
72 4 | 14 40 23 3 Short labour B —~ 48 | Father casual worker 
Slight meconium staining often unemployed 
Spontaneous delivery Soth parents from tinker 
families 
Maternal cousin at special 
schoo 
Two older children “‘re- 
tarded” 
39 5 0 Not 27 3 Spontaneous delivery _ Voluntary 70+ | “Father” plasterer'’s la- 
known No pregnancy or labour admission to bourer 
record special school All children illegitimate, 
parents married 1950 
16 5 8 40 23 1 21 hrs labour A Slight degree of | 64 Father professional man 
Spontaneous delivery microcephaly Left city—no interview 
53 5 8 Not 28 1 Spontaneous delivery at | Good —_ 70 Father chef 
known home Parents separated, 1948 
Maternal cousin in special 
school 















































the 

case 
han 
hos} 
ther 
seqt 
seve 
hos 


seri 
chil 
dist 
ass¢ 
witl 
the 
tior 
in g 


(i) § 


(2) 5 


(3) 


(6) 








rising 
ninate 
> may 
epriv- 
‘al life 
S not 
nces: 
-hand 
>dical 
cords 
en, 

efect, 
ental 
ysical 
lefect 
ue to 
ne of 
‘inite, 
Ins in 
Its of 
spital 
1 that 
ice to 


ter 
cw 


ather 
»? un- 


ecial 


teady 
ndow 











the level of mental handicap. In the remaining ten 
cases, the link between the illness or defect and mental 
handicap is conjectural. Four were admitted to 
hospital in infancy with febrile convulsions, but 
there was no evidence of encephalitis and no sub- 
sequent epileptiform episodes; in two growth was 
severely retarded, but repeated examinations in 
hospital failed to reveal any cause. 

The ten children with the lowest I.Q. scores in this 
series (44 1.Q. or less) all appeared among the 21 
children with physical handicaps or a possibly pre- 
disposing illness. Though this may point to a causal 
association, it should be remembered that children 
with the most severe degrees of mental handicap are 
the most likely to receive intensive medical examina- 
tion, so that their illnesses may have been recorded 
in greater detail. 


ORIGINS OF MENTALLY HANDICAPPED CHILDREN 
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SocIAL FACTORS 


The sociological analysis is based mainly on the 
58 cases in which it was possible to interview the 
mothers. The remaining eight cases include the two 
children from the only two professional-class families 
in the whole series; such information as is avail- 
able about the other six suggests that they resembled 
the main sample in social and family background. 


PARENTAL BACKGROUND.—Mentally handicapped 
children are drawn from the poorest and least stable 
section of the population (Table III). With one 
exception the mothers were brought up in the manual 
working class, for the most part in the homes of semi- 
skilled and unskilled manual workers; in nine cases, 
their class of origin could not be defined because 
death, family breakdown, or illegitimate birth made 


Taste III 


SOCIAL BACKGROUND AND CHILDBEARING HISTORY OF THE PARENTS OF 58 MENTALLY HANDICAPPED 
CHILDREN; OBSERVED AND EXPECTED NUMBERS 





















































land II ll IV and V N.S. 
(1) Social Class of Maternal Grandfather 1 18 30 9 
(7-3) (25-7) (21-7) G-3) 
ws i=% ‘6 7-9 10 or more 
(2) Size of Mother’s Family of Upbringing . . 15 19 16 & 
(25-7) (21-7) (8-5) (2:1) 
Professional, Semi- and 
Technical and Shop Skilled Unskilled None 
Clerical Assistant Manual Manual 
(3) Mother’s Pre-Marital Occupation — 
‘a 3 14 39 2 
(19-6) (10-9) (12-2) (13-7) (1-7) 
land Il Ill IV and V Illegitimate 
(4) Father’s Social Class . a as 1 19 33 5 
(8-6) (29-5) (16-7) (3-3) 














(5) Duration of Marriage at first Pregnancy 


Child Illegitimate 


Child Conceived 





Before Marriage After Marriage 





12 
(5-0) 


32 


14 2 
(13-9) (39-1) 











16- 





(6) Mother's Age at first Delivery (yrs) 
13 
(7-9) 





20- 25- 30- 





24 16 5 
(28-1) (14-5) (7-5) 











Expected numbers, in parenthesis, are based on appropriate Aberdeen populations: 
(1) Aberdeen married women (all parties), 1950-52 (5,431 cases). 
(2) Booked married hospital primiparae, 1952-54 (2,590 cases). 
(3) Aberdeen married primiparae, 1951-57 (7,077 cases). 
(4) Aberdeen mothers (all parties), 1949 (3,308 cases). 
(5) Aberdeen primiparae, 1949-53 (4,572 cases). 


(6) Aberdeen primiparae, 1949 (1,181 cases). 
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orthodox occupational classification meaningless. 
The mothers also came from exceptionally large 
families, 41 per cent. having been reared in families 
of seven or more children. None had held profes- 
sional, technical, or clerical jobs; 39 out of the 58 
had been semi-skilled or unskilled workers (Classes 
IV and V). Of the fathers, only one held a Class I or 
II occupation compared with 33 in Classes IV and V. 

Five children were illegitimate at birth and in nine 
other families the mother had borne at least one 
illegitimate child. In all, twelve mothers had begun 
their childbearing history with an illegitimate preg- 
nancy. Nearly a quarter of the mothers had their first 
child before the age of 20. At the time of survey in 
1958, the 55 married women in the series had already 
given birth to 257 live-born children, making a mean 
family size of 4-7; fifteen of these women were still 
under age 35 and sixteen more were under age 40. 
At the 1951 Census of Scotland fertile married 
women of the same age and length of marriage, had 
a mean family size of 3-3 live born children (General 
Registry Office, Edinburgh, 1956). 

The statistical description of these families does 
not bring out the extent of their social problems and 
the precariousness of their family life. The 58 families 
are better portrayed by the following classification 
based on their marital and occupational stability: 





No. of 
Families 


Stability of Family 





Mother unmarried < 
Parents separated; child ‘illegitimate nis 
Husband deserted family 
Mother deserted family on two occa- 
sions; parents separated 2 
History’ of heavy drinking, ‘marital 
fights, and petty larceny ke 
Prolonged and/or frequent unemploy- 
ment and change of job o* 
Father died between 1948 and 1958 .. 


Unstable 


— 
an nN - Nww& 








Stable occupational and family history in ae 28 


Total ne a ss an a ae ia 58 











No comparable data exist for the general popu- 
lation, but studies of unselected samples of “‘normal”’ 
families in Aberdeen suggest that the background of 
the mentally handicapped children is strikingly 
atypical. Out of the sixteen fathers with a history of 
prolonged or frequent unemployment, two had been 
unemployed for 10 years, one for eight years, and 
three for 1 to 2 years, while most of the remainder 
had been out of work many times during the last 10 
years. The degree of personal and family disorgan- 
ization encountered in this series is abnormally high. 
For the children in such families life must be uncer- 
tain and levels of living poor. If, as much recent work 
on intelligence testing suggests (Clarke and Clarke, 
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1958), nutritional and social conditions and emo- 
tional disturbance affect I.Q. appreciably, many of 
these children might, under better circumstances, 
have obtained scores well over 70. 


MOoTHER’s UPBRINGING.—From the data given 
above (Table IIT) on the mother’s class of origin we 
know that an unusually large proportion were the 
daughters of semi-skilled or unskilled workers. There 
is no direct evidence about their actual social condi- 
tions during upbringing but the height of the mothers 
may give a measure of their childhood environment 
(Boyne and Leitch, 1954; Illsley, 1955; Thomson, 
1959). Of Aberdeen married primigravidae in the 
years 1948-54, 29 per cent. were 5 ft. 4 in. or more 
(tall) and 22 per cent. were under 5 ft. 1 in. (small), 
The proportion of tall women decreased from 45 per 
cent. in Social Classes I and II to 21 percent. in Classes 
IV and V, and the proportion of small women in- 
creased over this class range from 10 to 28 per cent. 
Of the 58 survey mothers, eleven (19 per cent.) were 
tall and 25 (43 per cent.) were small. In view of what 
else is known about the social background of these 
mothers (see Table III), it seems reasonable to suggest 
that their conditions of upbringing were so poor that 
many had been stunted in growth. 


FAMILY FERTILITY.—The maternal family in general 
appears to be highly fertile.* The 58 mothers have 
241 living siblings, of whom 183 have so far married 
and borne children; the liveborn children of these 
daughters now total 582, an average of 3-2 per sib- 
ling, although in many cases their childbearing 
history has only just begun. The position may per- 
haps be best summarized by saying that 58 maternal 
grandparents have so far given rise to 843 grand- 
children. 


RESIDENCE AND KINsHIP.—The series includes two 
pairs of cousins; 21 children are known to have had 
close relatives who attended special schools. Other 
survey families are interrelated. One group of inter- 
marrying families, the tinkers or general dealers, is 
disproportionately represented. Six of the children 
come from families closely associated with this group 
and several others are more distantly connected. 

A study of addresses reveals clusters of survey 
families in certain areas of the town—particularly in 
the interwar tenement estates (the slum clearance 
schemes of the 1930s) and in the old sub-standard 





* Information about the father’s family, obtained through the mother, 
may be inaccurate. What information we possess, viz., the size of family 
in which fathers were reared, the number of their relatives attending 
special schools, references to illegitimate birth and abnormal upbring- 
ings, suggests that in general the paternal families resemble the maternal 
families. 
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housing in the city centre, which provided most of 
the original tenants of the interwar tenement estates. 
Many of the survey families have lived in, and have 
relatives in, both areas. Some of the interwar tene- 
ment estates now have a reputation which discourages 
more “respectable” families from accepting a house 
in them and this leads to a selective inward drift of 
unstable families to reinforce those already there. 
The intermarriage between families, noted above, 
stems largely from the fact that they have lived and 
mixed together for many years in a few small well- 
defined areas of the city. The intermarriage of people 
with low intelligence may therefore be a function of 
where they live and of past housing policy; we do not 
need to postulate a process of natural selection 
whereby they mysteriously locate and attract each 
other. 


INTELLIGENCE OF OTHER MEMBERS OF THE FAMILY. 
—If a child suffers mental damage through obstetric 
or childhood injury there is no special reason to 
expect his siblings or other relatives to be similarly 
affected. If, on the other hand, his low I.Q. has social 
or genetic origins, a similar defect is likely to appear 
in other members of the family. We have two 
measures of the intelligence level in these families: 


(1) The number of close relatives (parents, sib- 
lings, uncles, aunts, and cousins) educated at 
special schools. 


(2) Intelligence quotients for the siblings of the 
mentally handicapped children. 


Both measures indicate that these families contained 
many persons of low intelligence. In 21 out of the 58 
cases (36 per cent.), mothers reported the attendance 
of another close relative at a special school. These 21 
families have now contributed 45 members to the 
special school population in addition to the survey 
child (five parents, eleven siblings, eleven uncles, two 
aunts, and sixteen cousins). 

In 32 out of the 58 cases, both parents had been 
born and brought up in Aberdeen, so that full infor- 
mation could be obtained about the educational 
experience of their wider families. In fifteen of these 
32 families (47 per cent.), members other than the 
survey child had attended the special school in 
Aberdeen. 

Intelligence quotients are available for 132 sib- 
lings. This information results from tests carried out 
annually in city schools on children aged 7 (Moray 
House Picture Intelligence Test). The siblings whose 
quotients are not known had either not yet reached 
or were over age 7 before annual tests began. 9-year- 


ORIGINS OF MENTALLY HANDICAPPED CHILDREN 





155 


old scores (Essential Test—Form A, Schonell) ana- 
lysed separately, but not reported here, fully support 
the results of the 7 + test. 

The mean intelligence quotient obtained at the 7 + 
test by all city children varied slightly from 105-7 
to 107-3 between the years 1953-4 and 1957-8. 
The mean quotient of the siblings of mentally handi- 
capped children was 84-0. Whilst the mean is low and 
the distribution heavily bunched towards the lower 
end of the I.Q. scale there is considerable variation. 
28 siblings had quotients in the mental handicap 
range, and 41 had quotients over 90. In fourteen 
families, the family average (excluding the survey 
child) was 75 or less; in 15 it was over 90. These 
variations are discussed below. 


VARIATIONS BETWEEN SURVEY FAMILIES 


Most systems of classifying mental defectives in- 
volve the notion that a small proportion, usually in 
the lower grades, are pathologically abnormal, the 
result of genetic or environmental “‘accidents”’ (in- 
cluding intra-uterine influence and birth injury) which 
cause organic impairment. In the much larger residual 
or “sub-cultural” group of milder mental handicap, 
the main causes are traditionally considered to be 
heredity and a poor social environment; relatives are 
frequently feeble-minded and the family’s social 
status is low (Penrose, 1949; Clarke and Clarke, 
1958). Two groups roughly equivalent to these cate- 
gories have been distinguished in the present series: 

(1) 21 children who either had physical defects or 

had suffered from childhood illnesses which 
might affect their mental development. 


(2) 27 children who had a relative at the special 
school or whose siblings had a mean I.Q. of 
75 or less. 

The characteristics of these groups and of children 
who resulted from abnormal labour and pregnancy 
or who were premature by birth weight are given in 
Table IV (overleaf). 

Few of the physically defective group came 
from unstable homes or poor housing areas; one half 
had an I.Q. of 50 or less, but the mean I.Q. of their 
siblings was relatively high and few of their relatives 
had any connexion with the special school. Relatively 
few children in this group resulted from abnormal 
pregnancy and labour or were of low birth weight. 
Their mothers, though short in stature compared 
with the general population, did not differ from the 
mothers of other mentally handicapped children. In 
all respects other than maternal height, therefore, 
this group of children differed considerably from 
children without physical defects or predisposing 
illness. 
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TABLE IV 
VARIATIONS BETWEEN GROUPS OF SURVEY CHILDREN 
(1) _ _(2) (3) (4) 
Group Physical Defect or | Family Tendency to Abnormal Preg- 
Childhood Iliness Mental Handicap nancy and Labour Remainder 
Number of Cases* és : ; * ae 21 27 17 — 7 “or 
Unstable marital or seamen ~ sia “a 
history a ~~ ° a 28 74 63 24 
Living in slum clearance or old ay x pa 
housing areas ‘ 29 $2 41 35 
Mother less than Sft. 1 in. tall .. 48 48 "ries oo 
Percentage 1Q.S0orless  ... ey 48 26 24 ee a 
wit — LL — 
Characteristic Mean family 1.Q. 90-5 — 75-2 91-4 
Stated i —_——— —— —— — 
Family wate to mental handi- 
cap .. ° 19 100 60 — 
Abnormal pregnancy or labour = 
(including prematurity) .. 19 33 100 = 
Physical defect or childhood illness 100 1 24 s ‘ 




















(1) All conditions listed on page 6. 

(2) Children with relatives at special school or whose 
siblings had a mean I.Q. of 75 or less, excluding 
children without siblings. 


* Groups (1), (2) and (3) are not mutually exclusive, hence the numbers do not 


Children whose families had a tendency to low 
I.Q. (Group 2 in Table IV) differed strikingly from 
the physically defective group, their predominant 
features being instability, poverty, freedom from 
physical defect, and I.Qs. which, though low, were 
mostly above the imbecile range. In these character- 
istics they correspond to the “sub-cultural”’ group 
described above. 

By the criteria given in Table IV, both the obstetric- 
ally abnormal and the premature children (combined 
in a single group in Table IV) differ from the physic- 
ally defective but closely resemble the “familial” or 
“‘sub-cultural” group—indeed ten of them belong to 
it. The most likely explanation of this association is 
that women from families of low I.Q. and unstable 
social background are unduly subject to obstetric 
abnormality or more prone to bear small babies. 
Low I.Q. and domestic and occupational instability 
are associated with low standards of living and poor 
nutrition which in turn lead to stunted growth, poor 
obstetric performance, and low birth weight. On this 
interpretation there is no need to postulate obstetric 
damage as the cause of mental handicap in this group 
of children. This does not rule out the possibility of 
some obstetric damage or that the impaired repro- 
ductive efficiency which impedes foetal growth at the 
same time affects cerebral development. 





(3) All cases listed in Tables I and II and one twin 
pregnancy. 
(4) Children not included in Groups 1, 2, and 3. 


“add up”. 


DISCUSSION 


The major obstacle to the simple interpretation of 
data on mental handicap is the intricate interplay of 
many relevant influences. Social factors affect the 
physiological efficiency of reproduction, child health, 
and intellectual development, which are themselves 
affected by genetic influences and are associated with 
each other. In these circumstances it seems best to 
think in terms of processes and interaction rather 
than of the precise contribution of individual factors. 


INTERRELATION BETWEEN SOCIAL AND GENETIC 
INFLUENCES.—This report presents the familiar pic- 
ture of mentally handicapped children coming from 
poor unstable families of high fertility and of inter- 
marriage between families containing mentally de- 
fective children. This obviously has considerable 
genetic implications. On the other hand, it can be 
maintained that the presence of several defectives in 
each family reflects their similar environmental 
experience and that the families meet and intermarry 
because they share a common social and cultural 
background. 

The high degree of residential concentration in 
slum and slum-clearance areas certainly suggests 
similarity of background. Common residence in 
such areas implies other shared characteristics—low 
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level of living, minimal education, unskilled work, 
low motivation, restricted access to educational pro- 
gress and social success, and poorly informed atti- 
tudes to nutrition, health, and child care. A network 
of social relationships is established such that friends 
and spouses are drawn from within the group and its 
social and residential fringes, a tendency accentuated 
by unsympathetic or hostile attitudes among the 
remainder of the community. A series of sub-cultures 
based on residence, family, and shared interests are 
thus established which are inimical to full social, 
educational, and physical development; they are 
maintained from within by social and family ties, 
and from without by the attitude of the community 
and often by housing policies, and they are reinforced 
by the entry of persons who for reasons of social 
background, mental or physical illness, or heredity 
have acquired a position of low status in the com- 
munity. 

There is also a good deal of outward movement. 
Some leave because of material pressures such as 
housing shortage or the demands of a job, and the 
link with other members of the family and with their 
social group is weakened by distance and new 
interests. Others leave because, through education 
or informal social contact, they are influenced by the 
values of a wider society and they come to be at 
variance with the established outlook and habits of 
their group. Genetic variation in intelligence must 
also play some part in this process (Penrose, 1950). 
It would be wrong to assume that the high fertility 
rates described earlier inevitably imply a commen- 
surate increase in the number of mentally backward 
or socially unstable individuals. 

The majority of the children studied in this inquiry 
are drawn from poor residential and family back- 
grounds of this kind (Table IV). Whether the under- 
lying reasons are environmental, heredity, or both, 
they may reasonably be described as “‘familial’’, for 
the origin of their defect lies in the history of their 
families and it does not seem necessary to postulate 
obstetric abnormalities, illness, or injury as causal 
factors. 


INTERRELATION BETWEEN FAMILIAL AND OBSTETRIC 
INFLUENCES.—The precise demarcation of a group of 
children whose mental handicap has familial origins 
is impossible for two major reasons. First, the social 
and family groups described above are not themselves 
strictly demarcated but merge at many points with 
the rest of the community. Secondly, many obstetric 
abnormalities and childhood illnesses are most likely 
to occur in the lowest social groups, so that there is 
inevitably a good deal of overlapping between “‘fami- 
lial” and possible obstetric or paediatric factors. 
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Women in the lower social classes tend, for example, 
to have high prematurity rates and to be short in 
stature with malformed pelves which predispose to 
difficult labour and hence to possible birth injury 
(Baird, 1952; Illsley, 1955; Thomson, 1959). Tables | 
and II illustrate clearly how frequently familial fac- 
tors arise in cases of obstetric abnormality, so that in 
a given instance the handicap could be attributed to 
two, three, or more “‘causes”’. 


BiRTH TRAUMA AND PREMATURITY.—The case for 
intra-uterine or obstetric factors as causes of mental 
handicap rests largely on the effect of two conditions 
—birth trauma and prematurity. The possibility of 
mechanical damage during a difficult delivery is 
already well recognized, but, on the evidence of the 
present study, its numerical contribution to the 
volume of mental! handicap is likely to be small. The 
effect of foetal anoxia is more difficult to estimate, 
but again the number of cases in which mental handi- 
cap should be attributed to this cause appear to be 
few. Similar findings have recently been reported 
following a carefully controlled and intensive study 
of 7-year-old children who were severely asphyxiated 
at birth (Fraser and Wilks, 1959). 

Numerically, prematurity seems a greater potential 
source of mental handicap. An exceptionally high 
proportion of the children were 53 Ib. or less at birth. 
This agrees with the recent findings of Drillien (1958, 
1959) in Edinburgh. For various reasons, however, 
this result should be interpreted with great caution. 


(1) If low birth weight causes mental damage, it 
might be assumed, on the simplest view, that the 
lower the birth weight, the greater the chance of 
mental handicap. The present data do not support 
such a view. Among the premature children born in 
1948 and still living in the city in 1959, the highest 
incidence of mental handicap (seven out of 33 or 
21 per cent.) occurred among the children weighing 
44-5 lb. at birth; the 43 children weighing less than 
44 lb. contained only one mentally handicapped child. 

The very small baby is in any case a comparatively 
rare occurrence. In the years 1948-51, 72 live and 
stillborn babies of 3 Ib. or less were found in 10,365 
births, and of these only eleven survived the first 
week of life. Corresponding figures for the years 
1956-58 were 83, 9,966, and 10. 


(2) Most of the mentally handicapped premature 
children were 4} to 5}-lb. babies born at or around 
term rather than tiny infants expelled very pre- 
maturely from the uterus. This suggests defective 
intra-uterine growth rather than immaturity per se as 
a possible causal factor. 
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(3) The results of intelligence tests carried out on 
primigravidae in the sixth month of pregnancy (see 
Scott and Thomson (1956) for a description of 
sampling and testing methods) suggest that, for 
weights under 73 lb., birth weight varies directly with 
maternal intelligence. Prematurity rates were 11-5, 
7-8, and 2-1 per cent. for women of under average, 
average, and over average intelligence respectively 
(Raven, 1938), the number of persons tested in each 
group being 95, 142, and 144. 

Similar results were obtained using a verbal intelli- 
gence test (Wechsler-Bellevue). It seems unlikely that 
women of low intelligence have a genetic tendency to 
produce small babies; on the other hand, we know 
that women of low intelligence are drawn dispro- 
portionately from the lower social classes who, 
because of their poor health and physique, produce 
an excess of small babies. On these grounds alone 
we might expect children of low intelligence to have 
been more frequently small as babies. 


Prematurity is associated with many factors which 
might affect the mental development of the child, 
e.g. poor maternal health, low maternal I.Q., retarded 
intra-uterine growth, poor post-natal environment, 
low standards of maternal care, increased liability to 
infant illness and hospitalization, restricted cultural 
environment, etc. The families of mentally handi- 
capped or premature children are socially so highly 
selected that, without a wealth of information about 
the general child population, it is impossible to 
choose adequately matched control cases. Differences 
in intelligence arising between premature children 
and matched control cases may well reflect imperfect 
matching and have no relevance to the effect of birth 
weight itself. Similar conclusions were reached by 
Douglas (1960), who found that apparent differences 
between premature and matched control cases dis- 
appeared when due allowance was made for inade- 
quate matching. 

Apart from the recognized obstetric risks, such as 
birth trauma and low birth weight, there may be 
other, as yet unrecognized, sources of intra-uterine 
damage, e.g. infectious disease in the mothers. On 
the whole, however, the total contribution of recog- 
nized abnormalities of pregnancy and labour, com- 
pared with familial factors, appears to be small. 

Surveys of this kind cannot tell us how much is 
environmental, how much genetic, or what can be 
done by radical environmental change. Further joint 
sociological and obstetric studies of pregnancy, and 
particularly of prematurity, would obviously be help- 
ful, preferably on a larger scale. On the sociological 
side we need to study family groups and residential 
concentrations to understand how they become 
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established and perpetuate themselves, how they are 
reinforced by new entrants, what factors influence 
the formation of friendships and the selection of 
spouses, and how members split off from the group. 
We need, in fact, to study the habitat in which mental 
handicap appears in its greatest concentrations and 
the social forces which lead to such concentrations. 


SUMMARY 

All mentally handicapped children born in Aber- 
deen city in 1948 and still living there in 1958 were 
identified. The mothers were interviewed and details 
obtained of their personal history and familial back- 
ground. Pregnancy and birth records were traced and 
inspected for obstetric abnormalities. In 58 of the 66 
cases, no recognized complications had occurred: 
cerebral damage could be reasonably inferred in one 
case; in the remaining seven the link between 
obstetric abnormalitity and mental handicap was 
conjectural. There was a marked excess of children 
weighing 54 lb. or less at birth, most of these having 
been born at or around term and weighing 44-5} lb. 
21 children had either a physical defect or had suffered 
a childhood illness of possible relevance. 

The families were characterized by very high 
frequency of marital and occupational instability, 
poor social conditions, high fertility, low average 
intelligence, and a previous connexion with the 
special school. Such characteristics occurred fre- 
quently among the premature and obstetrically 
abnormal, and least among the physically defective 
group. 

The high incidence of obstetric abnormalities and 
low birth weight among the mentally handicapped 
is largely the indirect result of the association between 
obstetric abnormalities and poor maternal health and 
physique, which are in turn related to poor social 
conditions and low I.Q. The direct contribution of 
recognized obstetric complications to the total 
volume of mental handicap is small. 


Many people have contributed to this study. We wish 
especially to thank Dr. D. Younie and Miss Sangster of 
the City’s Health and Welfare Department, Mr. J. R. 
Clark, Director of Education, and the staff of Beechwood 
School, for their help in tracing and studying the children 
born in 1948; Dr. M. S. Fraser, Child Health Department, 
University of Aberdeen, and Drs. Z. Stein and M. Susser, 
University of Manchester, for help and advice; Miss 
Margaret Milne for the extensive clerical work; and the 
medical, nursing and records staff of the Aberdeen, 
Maternity Hospital for their provision of reliable obstetric 
data. Above all, we thank Professor Sir Dugald Baird 
whose persistent curiosity prompted our inquiry. 
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HEALTH HAZARDS OF CIGARETTE SMOKING 


CURRENT POPULAR BELIEFS 


BY 
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Department of Public Health and Social Medicine, University of Edinburgh 


AND 
J. G. THOMSON+ 


Medical Officer for Research and Health Education, City of Edinburgh 


If any serious attempt is to be made to bring about 
a voluntary reduction in cigarette consumption, it is 
of some importance to have reasonably reliable in- 
formation on the extent to which the risks of 
smoking are recognized by members .of the 
general public. This paper, based upon sample inter- 
view surveys carried out in Edinburgh, describes the 
nature of current attitudes and beliefs on this subject 
and attempts to trace the pattern of their distribu- 
tion in the community. 

The information was collected in the course of an 
inquiry into the effectiveness of a health education 
campaign concerned with the dangers of cigarette 
smoking. This campaign, which was organized by 
the Edinburgh City Corporation, began early in 
1959 and its first phase had been completed by 
April. The research inquiry was made up of two 
parallel surveys, carried out respectively before 
(November, 1958) and after (May, 1959) the cam- 
paign, so that a comparison of the two sets of results 
would give some indication of the extent to which 
habits and beliefs had been modified during the 
course of the campaign. Certain questions were 
asked only in the first survey and some only in the 
post-campaign interviews, but most were asked on 
both occasions. In the tables which follow, we shall 
therefore be dealing sometimes with the results of 
one or the other survey, and sometimes with a 
combination of the two; but the findings of the two 


surveys have been combined only when the dif- 
ferences between them were statistically insignificant. 


METHOD 


Two samples of names were drawn from the 
Edinburgh Electoral Register. A two-stage sample 
design was used, six of the 23 wards of Edinburgh 
being chosen systematically when the wards had been 
ranked according to an index of housing conditions.} 
Two sets of 130 names were then drawn from the 
Electoral Register of each of the six wards, and in this 
way two samples of 780 were made up. The out- 
come of our attempts to interview the members of 
the two samples in their homes is shown in Table I. 














TABLE I 
SAMPLE ACHIEVED AND REASONS FOR FAILURE 
| 
Month .. November May 
Interviewed | 990)—C«dSt(<(<‘«‘C 
GSS «cae Ge it aT 10 
Removed = a oe a 74 66 
Temporarily away 34 46 
Other Failures: Too ill, old, deaf .. 27 15 
Unable to contact . . x 18 
Refusal - ee %6 31 
Total .. na a a os 780 782 











Ten per cent. of the people originally chosen from 
the electoral register had died or removed. If these 





* Present address: Institute of Community Studies, London, E.2. 
t Present address: Ministry of Health, London, W.1. 
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t The percentage of the population living two or more per room 
This was available from the 1951 census. 
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are excluded, on the grounds that they were no 
longer available for interview, the success rate 
becomes 85 per cent. and the proportion of refusals 
5 per cent. 


BeLiers ABOUT SMOKING AND LUNG CANCER 


The principal focus of interest in this inquiry was 
on popular attitudes and beliefs concerning smoking 
as a cause of lung cancer. In the interview, however, 
this central issue was approached indirectly. The 
first relevant question was asked only of those 
members of the sample who at the period of the 
interview were smoking regularly. They were asked 
whether they would like to give up smoking if they 
could do so easily, and if so for what reason. More 
than two-fifths of all the smokers admitted that they 
would be glad to give up the habit if this could be 
achieved effortlessly, and among their reasons the 
expense of smoking ranked highest; this was 
mentioned by two-thirds of those concerned, while 
only 3 per cent. referred to a fear of cancer and over 
one-quarter gave some other health reason. 


Those of our informants who had ever smoked 
regularly were also asked whether they thought that 
smoking affected or had affected their health in any 
way. As many as one in three of those smoking at the 
present time believed that their health had been 
affected; this belief was shared by half of those who 
had given up the habit. Perhaps surprisingly it was 
the younger men who were the more likely to hold 
this view, the proportion who claimed that smoking 
had harmful effects on their health declining from 
one-half of the men below the age of 35 to one- 
quarter of those aged 55 or more. The conditions 
most frequently mentioned were breathlessness and 
cough, each specified by between one in seven and 
one in eight of those who had ever smoked. 


If a substantial minority of smokers believes 
smoking to have been personally harmful, a very 
large majority of both smokers and non-smokers 
expressed the view that smoking might affect the 
health of other people; respiratory symptoms were 
most frequently referred to, and cancer was men- 
tioned by only bdne in nine. It is worthy of note that 
two-thirds of all those who believed that smoking 
could affect health spontaneously attached some 
qualification to their reply—the most common being 
“if the person is a heavy smoker’”’. 


Although only 11 per cent. of our informants 
mentioned cancer spontaneously as a_ possible 
consequence of smoking, all but 2 per cent. of them 


had heard or read of the theory that there was a 
causal relationship. In view of the fact that it is quite 
common for 20-30 per cent. of the general public to 
be whoily unaware of major current political issues, 
this figure does represent a remarkable degree of 
public awareness. 


It by no means follows however, that acceptance 
of the theory is equally widespread. When the 
members of our sample were asked to give their own 
views on the subject, all shades of opinion arose, 
from those who believed implicitly that cigarette 
smoking was causally related to lung cancer, to those 
who disagreed strongly. An attempt was made to 
assess some of the qualifications and doubts which 
arose, and the replies were classified as follows: 





Reply Per cent. 





Agrees—smoking can cause cancer— 
unqualified . : 
Agrees—smoking can cause cancer— 
if heavy smoker or smoked for me 
time . F coe 
Agrees—smoking can cause cancer— we 
ifinhales  .. : . l 
Agrees—smoking can cause cancer— 
if prone or disposed to chest condi- 
tions . 2) 
Thinks may be true —“there may be 
something init” .. 19 ) 
Doubtful—thinks probably untrue— 
occurs as often in people who don’t 
smoke a re ee #) ? 25 
Disagrees aa 18 
No opinion, open mind, cannot decide 23 


19) + 











Sample (=100 per cent.) November 


and May... ‘i re 1,186 








People who smoked were more inclined to dis- 
count the theory that smoking could cause lung 
cancer than those who did not. The proportions 
who either denied or at least questioned the existence 
of an association were one-third of the smokers, 
one-fifth of those who had smoked in the past and no 
longer did so, and one-sixth among those who had 
never smoked. The relationship between smoking 
habits and beliefs is shown in Table II (overleaf). 


We have shown elsewhere that there is a definite 
correlation between smoking habits on the one hand 








TABLE IT 


RELATIONSHIP BETWEEN SMOKING HABITS AND BELIEFS 
ABOUT SMOKING AS A CAUSE OF CANCER AS 
PERCENTAGE OF SAMPLE 



































Smokes | Smoked Never 
Smoking Habits .. oe a Now Formerly | Smoked 
Regularly 
[ snqesiifies as 13 26 26 
Agreement that | if heavy smoker il 10 11 
smoking can < if inhales AS 1 2 1 
cause cancer | if prone to chest 
trouble 2 1 3 2 
Open mind—may be true—‘‘there 
may be something in it” : 19 23 19 
Doubt-—probably untrue ‘ 9 4 6 
Disagreement aa oe “ 23 16 11 
No opinion—cannot decide Ss 24 16 25 
Sample (= 100 per cent.) Novem- 
ber and May ; : - 627 115 444 














and occupational class and level of educatior on the 
other. (Cartwright, Martin and Thomson 1959). Is it 
not possible that the greater readiness of non- 
smokers to accept the belief that cigarette smoking is 
a potent cause of lung cancer is primarily a reflection 
of the fact that their average levels of education and 
of employment are rather higher than those of 
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smokers? Middle-class people are in fact more 
receptively disposed towards theories bearing a 
scientific or medical hallmark, but our present data 
confirm that the individual’s smoking habits exercise 
an independent effect upon his judgement of this 
particular theory. Thus, of the smokers in white- 
collar occupations one in three accepts with or 
without qualification the view that cigarette smoking 
can cause lung cancer, while almost half the non- 
smokers of comparable occupational level share this 
opinion. Only 11 per cent. of the smokers in semi- 
skilled or unskilled employment fall into this 
category, compared with 22 per cent. of the non- 
smokers of similar occupational status. 

The frequent references made in the first phase of 
our inquiry to the risks particularly associated with 
“heavy smoking”, with the implication that there 
existed something in the nature of a critical level of 
cigarette consumption below which the risk of lung 
cancer was negligible, led us in planning the second 
stage to try to find out where the dividing line was 
drawn—what in fact was believed to constitute 
“heavy smoking”. The results of this attempt are set 
out in Fig. 1, and Fig. 2 (opposite), where they are 
shown separately for groups of different smoking 
habits. 





current smokers, former smokers, and non-smokers. 


100 } SMOKES NOW 
conn ~- SMOKED FORMERLY x 
X——-X NEVER SMOKED REGULARLY _* eS 
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Fic. 1.—Supposed level at which danger of lung cancer starts, in terms of cigarettes smoked per day, according to 
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Supposed level at which danger of lung cancer starts, in terms of cigarettes smoked per day, according to 


current smokers. 


The boundary between safety and danger was 
most commonly placed in the region of 20 cigarettes 
a day; half of all the people interviewed thought 
that no risk of lung cancer was incurred as long as 
20 or fewer cigarettes a day were smoked. The line 
was not drawn in precisely the same place by 
smokers and non-smokers alike. Current smokers 
were likely to be more optimistic, and to assume that 
danger was first encountered in the region of 25-30 
cigarettes a day, while those who had never smoked 
were more often inclined to think of a daily con- 
sumption of 15 cigarettes as borderline; peopie who 
had at one time smoked but had since given up the 
habit occupied an intermediate position. Fig. 2, 
which includes only current smokers, shows how 
sharply “‘light’’ smokers differ from “heavy” 
smokers in their notions of what constitutes a 
dangerous level of tobacco consumption. The most 
marked disagreement concerns the risk associated 
with smoking 20-25 cigarettes a day. Thus only one 
in five of the people who themselves smoke 20 
cigarettes a day is prepared to believe that a risk of 
lung cancer is incurred at this rate, but the danger is 
conceded by twice as many of those whose daily 





consumption is 10-14 and three times as often by 
the lightest smokers (less than 5 a day). 


BeLiers ABOUT OTHER HEALTH HAZARDS OF 
SMOKING 

A fairly widespread reluctance to believe that 
smoking and lung cancer might be causally con- 
nected did not imply a general refusal to recognize 
possible harmful consequences of smoking. We have 
already mentioned the rather surprisingly high 
proportion of people who claimed that smoking had 
adversely affected their health, and we now consider 
the views popularly held on the relations between 
smoking and particular conditions. As Table III (over- 
leaf) shows, of nine conditions asked about specifically 
only rheumatism was almost universally believed 
not to be more common among smokers than non- 
smokers. Smoking was admitted as a cause of 
cough and of breathlessness by a large majority of 
the sample, and as a cause of bronchitis and catarrh 
by nearly half. One person in three believed that 
indigestion, stomach ulcer and tuberculosis occurred 
more commonly among smokers. 

In contrast with views on lung cancer, differences 
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TABLE IIT 


CONDITIONS BELIEVED TO BE CAUSED AND/OR 
AGGRAVATED BY ae AS PERCENTAGE OF 
SAMPLE 
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TABLE IV 


RELATIONSHIP BETWEEN SMOKING HABITS AND BELIEFS 
ABOUT SMOKING AS A CAUSE OF VARIOUS ILLNESSEs 
AS PERCENTAGE OF SAMPLE : 









































Thought Thought 
? = to be to 
Condition Opinion Caused Aggravated 
by Smoking | by Smoking 

Yes... om 69 88 
Breathlessness . . No ‘ sie 18 7 

Don’t know .. 13 5 

Yes ae 48 88 re 
Bronchitis eo No ‘ ‘ 35 6 

Don’t know . 17 6 

Yes .. 43 73 
Catarrh he No ; : 3%6 17 

Don’t know .. 21 10 

| ii os 89 93 
Cough .. , No ‘ we 7 4 

Don’t know . 4 3 

Yes ; . 18 - — 
Heart Diseases. . No ' $1 33 

Don't know . 31 21 

ae 31 8 
Indigestion ry No Sa 48 36 

Don’t know 21 1s 

Yes... , 2 13 
Rheumatism. No : 73 67 

Don’t know 25 20 

Yes. 32 2 Som 
Stomach Ulcer. . No ‘ ‘ 47 26 

Don’t know 21 13 

i. oe  ~o | «oo 

Tuberculosis .. No 46 . 19 

Don't know .. 24 12 
Sample (= 100 per cent.) November. $90 








of opinion between smokers and those who had 
never smoked were not on the whole very striking, 
and in those instances where non-smokers differed 
they were less likely to insist on the harmful effects 
of smoking than to have no opinion on the matter 
(Table IV). The group of people who had smoked 
regularly in the past, but had since given up the 
habit was of particular interest. It did not lie mid- 
way between the other two groups, but contained a 
relatively high proportion who believed that smoking 
could cause breathlessness, bronchitis, catarrh, 
stomach ulcers and tuberculosis. It would seem that 
belief in and/or experience of these associations may 
be more likely to induce people to give up smoking 
than a knowledge of the association between 
cigarette smoking and lung cancer. 

We asked also whether, given that an individual 
suffered from one of the conditions listed above, 
smoking would be likely to make the condition worse 
and found a very marked acceptance of the belief 
that smoking aggravated certain symptoms and 
diseases. Half of the sample believed that smoking 
could cause bronchitis or catarrh, but nine-tenths 
and three-quarters respectively thought that smoking 























Conditions Smoking Habits 
from which : $$; —— Seapireninrecnhieapas 
smokers are Opinion on Smoked Never 
more likely Now Formerly Smoked 
to suffer Regularly 
Yes : 71 82 6 
Breathlessness No , 19 13 17 
Don’t know 10 5 20 
Yes zi 42 65 33 
Bronchitis. No 40 22 30 
Don’t know 18 13 17 
Yes ; 42 50 4 
Catarrh ve No. 42 30 30 
Don’t know 16 20 28 
Yes ; 88 82 92 
Cough ae No 8 13 4 
Don’t know 4 5 4 
Yes 18 22 19 
Heart Disease No 56 38 46 
Don’t know 26 40 35 
Yes a 2 a. ee” 
Indigestion . No : $2 49 43 
Don’t know 16 25 28 
Yes ‘ 3 3 l 
Rheumatism. . No , 77 70 68 
Don't know 20 27 31 
Yes 29 43 } 
Stomach Ulcer No 54 43 37 
Don't know 17 13 30 
Yes 24 45 % 
Tuberculosis No 56 33 38 
Don’t know 20 22 29 
Sample (=100 per cent.) No- 
vember : 313 60 217 














would tend to aggravate them. Between 60 and 70 
per cent. agreed that tobacco might be harmful to a 
sufferer from stomach ulcer or tuberculosis, and 
nearly a half held similar views on heart disease and 
indigestion. 


ATTITUDES TOWARDS RESTRICTIONS ON SMOKING 

It has been suggested from time to time that more 
widespread restrictions might be imposed on 
smoking in public places. What measure of public 
support would such proposals command? As 
Table V (opposite) shows, attitudes vary widely, and 
differences of opinion between smokers and non- 
smokers, though always marked, are less striking 
than the variations in attitude associated with 
different places. Thus nearly four-fifths of the 
entire sample, including 72 per cent. of the regular 
smokers, were in favour of a ban on smoking in 
cinemas. At the other extreme, less than one-eighth 
of all our informants favoured a similar ban in 
public houses, and only about one-fifth of those who 
had never smoked regularly and a very much smaller 
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TABLE V 


ATTITUDES nee BANS ON SMOKING, AS 
ERCENTAGE OF SAMPLE 






































Places Smoking Habits 
where a |e — _ — 
Smoking | Opinion | smokes | Smoked | Never, | aul 
might be Smoked 
Banned Regularly | Formerly [Regularly Subjects 
<i For ban .. 72 89 87 | 80 
Cinemas Against ban 20 5 5 13 
Immaterial 8 $s 8 7 
ae For ban . i 69 82 83 | 76 i 
Theatres Against ban 20 7 7 14 
immaterial il 11 10 10 
a: For ban .. 50 59 ss | (82 
Buses . | Against ban 31 20 21 26 
Immaterial 19 20 20 20 
Restaur- | Forban .. 43 54 64 53 
ants | Against ban 42 22 22 32 
Immaterial 15 24 13 15 
Private Forban .. 23 24 34 27 
Offices | Against ban 32 20 21 27 
Immaterial 45 56 44 46 
Public For ban : 8 5 19 12 
Houses | Against ban 68 42 33 $2 
Immaterial 25 53 48 36 
Sample (= 100 per cent.) 
May . ‘ 314 $5 227 596 

















proportion of those who had given up the habit sup- 
ported the idea of such a restriction. On the other 
hand, although two-thirds of the regular smokers 
expressed themselves as positively opposed to a 
ban on smoking in public houses, the non-smokers, 
who were more likely to be either non-drinkers or 
only occasional drinkers, were more often indifferent. 
The suggestion that smoking in theatres might be 
banned received only slightly less support than the 
corresponding proposal for cinemas, and was not 
more frequently opposed. It is perhaps surprising 
that half the regular smokers as well as about 
three-fifths of the non-smokers were in favour of 
prohibiting smoking on buses, and that almost as 
many smokers were well disposed towards the idea 
of a similar ban in restaurants. This last proposal 
revealed the largest measure of disagreement 
between smokers and non-smokers; the conclusion 
of a meal is of course one of the most favoured 
occasions for smoking, while the association of food 
and tobacco smoke is one that non-smokers seem to 
find particularly distasteful. Only a minority of our 
informants, whatever their own smoking habits, ex- 
pressed support for the suggestion that smoking 
might be restricted in private offices; almost half the 
entire sample, however, had no definite opinion on 
the subject. 

It would seem then that—to the extent that 
Edinburgh provides a representative sample of the 
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general population—there might well be some scope 
for the introduction of restrictions on smoking in 
public places which would not give rise to wide- 
spread objections. The attitudes which underlie 
public readiness to accept such limitations should not 
however be misinterpreted. Bans on smoking are not 
generally seen as a means of trying to reduce, how- 
ever slightly, the level of tobacco consumption; they 
are favoured mainly because smoking is believed to 
create a “dirty” or “stuffy” atmosphere, or to be in 
other ways mildly offensive to non-smokers. 

By contrast, there would in the present state of 
public opinion be comparatively little support for 
more drastic political measures aimed at dis- 
couraging tobacco consumption. Asked whether 
they thought that the advertising of cigarettes and 
tobacco should be prohibited by law, only 19 per 
cent. of our sample expressed approval of the 
suggestion. Almost all our other informants— 
including a large majority of non-smokers— 
opposed the idea. Similarly, when asked whether the 
Chancellor of the Exchequer should increase the 
duty on tobacco, lower it, or leave it at its present 
level, only 16 per cent. of the sample voted for an 
increase. There was naturally a division of opinion 
between regular smokers (only 9 per cent. of whom 
supported this proposal) and the others, but even 
among those who had never smoked support for an 
increase in duty was expressed by only three in ten. 
These views are consistent with the attitudes ex- 
pressed concerning the restriction of smoking in 
public places. It is obviously thought reasonable to 
curb smoking in circumstances where it may prove 
mildly injurious or distasteful to many non- 
smokers; but the personal health of the smoker does 
not enter into consideration, and there is no 
enthusiasm for more extreme measures directed at 
persuading smokers to give up or reduce smoking in 
their own interests. 


DISCUSSION 

Perhaps the most interesting aspect of these 
findings is that “‘anti-tobacco” attitudes are wide- 
spread in the general population and are by no 
means uncommon among smokers. The belief that 
smoking was potentially harmful to health was 
widely held, and its influence on respiratory condi- 
tions was particularly stressed; as many as one-third 
of all current smokers believed, rightly or wrongly, 
that their own health had been adversely affected; 
and there was a considerable measure of support for 
suggestions that smoking in certain public places 
might be restricted. These attitudes however are 
quite independent of any views on smoking as a 
possible cause of lung cancer. Many people who 
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believe that smoking causes or exacerbates cough, 
breathlessness, bronchitis and so on are uncon- 
vinced that smoking plays a large part in the 
aetiology of lung cancer, or even reject the theory 
outright. The man in the street is familiar with the 
commonplace, everyday illnesses and symptoms, 
and believes that he can understand their causation. 
Lung cancer is by comparison rare and hedged 
about by taboos; since it is known to carry a very 
high fatality rate, theories which impose a major 
responsibility for its causation upon the individual, 
as distinct from forces outside his control, are more 
likely to provide a reaction of denial and rejection. 
Views on the relation between smoking and lung 
cancer are, to a far greater extent than views on the 
other health hazards of smoking, a function of the 
smoking habits of the individual. The tendency to 
adjust one’s beliefs so as to exonerate one’s own 
behaviour is shown not only in the distribution of 
attitudes to the cigarette smoking—lung cancer 
hypothesis, but also in the common view that only 
heavy smoking was dangerous, with heavy smoking 
being defined as a level of consumption one step 
higher than one’s own. 

From the point of view of health education, it 
may be appropriate to draw the conclusion that a 
frontal attack on smoking habits based on pointing 
out their carcinogenic effects is misconceived. As 
we have shown both here and on a previous occa- 
sion (Cartwright and Martin, 1958) almost all 
members of the general public are aware of the 
hypothesis, and it is doubtful whether mere reitera- 
tion will make it more acceptable. But for every man 
or women who has given up smoking because of a 
fear of lung cancer, eight have given it up on other 
health grounds, and the suggestion is perhaps worth 
considering that a long-term campaign aimed at 
driving home the minor health hazards of smoking— 
which are rarely denied, do not evoke powerful 
emotions, and which many current smokers are pre- 
pared to admit that they have experienced—might 
prove more effective than one concerned solely with 
the risks of malignant disease. 


SUMMARY 

In connexion with the evaluation of a local 
authority health education campaign in Edinburgh, 
two parallel sample interview surveys were carried 
out, in November 1958 and May 1959. The samples, 
drawn from the electoral register, consisted of 780 
and 782 adults respectively. Five hundred and ninety 
interviews were carried out in the first survey and 
596 in the second. Death and removal together 


accounted for 161 of the 376 losses, temporary 
absence for 80, and refusal for 67. 

One-third of current smokers, and one-half of 
former smokers, believed that smoking had affected 
their own health adversely. It was very generally 
agreed that smoking—or at any rate heavy smok- 
ing—was potentially harmful to health. Smoking, it 
was widely agreed, might cause breathlessness, 
cough, catarrh and bronchitis, and might aggravate 
these conditions as well as tuberculosis and stomach 
ulcer. 

98 per cent. of those in the sample had heard of 
the theory linking smoking with lung cancer, but 
only 19 per cent. accepted it without qualification. 
Another third of the sample partially accepted the 
theory, and about half either rejected it or had 
formed no opinion on the subject. Acceptance of the 
theory was shown to be related independently to 
personal smoking habits and to occupational class. 
It was commonly believed that no risk of lung cancer 
was incurred as long as 20 or fewer cigarettes a day 
were smoked. However, the danger line was drawn 
at a higher level of consumption by smokers than by 
non-smokers; and when only current smokers were 
considered, it was found that they tended to believe 
that smoking only became “dangerous” when one 
smoked rather more than themselves did. 

Substantial majorities of both smokers and non- 
smokers favoured the banning of smoking in 
cinemas and theatres, and about half the sample 
approved the idea of similar restrictions in buses and 
in restaurants—though with a fairly marked dif- 
ference of opinion between smokers and non- 
smokers on the latter point. There was only minority 
support for a ban on smoking in private offices, and 
only one in eight thought that a similar ban should be 
imposed in public houses. Similarly, there was little 
enthusiasm, even from non-smokers, for the sugges- 
tions that advertising of cigarettes might be pro- 
hibited or that the duty on tobacco might be 
increased. 

The implications of these findings for health 
education are discussed. 
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H. E. Seiler, and the valuable assistance of Miss Alice 
Stephen. 
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ASIAN INFLUENZA IN PREGNANCY AND 
CONGENITAL DEFECTS 


BY 


RICHARD DOLL anp A. BRADFORD HILL 


Statistical Research Unit of the Medical Research Council, London School of Hygiene and Tropical Medicine 


AND 
J. SAKULA 


Paediatric Department, Central Middlesex Hospital 


Influenza caused by the Asian strain of virus A 
first became epidemic in Great Britain in the latter 
half of the year 1957. Available statistics show that 
it spread rapidly and widely, affecting the southern 
parts of the country rather later than the northern. 
Most of the strains isolated from patients through- 
out the country were shown to be of the Asian 
variety (McDonald, 1958; Ministry of Health, 1960). 

In a detailed inquiry into its incidence in a general 
practice situated on the south-eastern outskirts of 
London (Woodall, Rowson, and McDonald, 1958), 
it was shown that the epidemic in that area lasted 
about 8 weeks, that the main incidence lay between 
mid-September and late October, and that the peak 
was reached in the week ending October 13. About 
one-third of persons of all ages, children as well as 
adults were recorded as attacked, and it was con- 
cluded, from a comparison with national insurance 
statistics, that this prevalence was not unlike that for 
the country as a whole. In particular we may note 
from this local investigation that of 253 women in 
the childbearing age group of 15-39 years, influenza 
was diagnosed in as many as 28 per cent. Under such 
conditions as these the opportunity was taken to 
investigate the possible effects of this new (or 
renewed) influenza virus upon the foetus when the 
illness concerned a woman in pregnancy. 


ASCERTAINMENT OF Cases.—To identify such women, 
who during their pregnancy suffered an attack of 
influenza, all those who attended the antenatal clinic 
at the Central Middlesex Hospital (North-west 


London) for the first time between November 29, 
1957, and March 7, 1958, were specially interrogated 
by an almoner wholly employed and experienced in 
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medical research. The date of her last mentrual 
period having been recorded, each woman was 
asked whether since the summer of 1957 she had been 
ill with influenza, and if so, the dates of the attack. 
If she said she had had influenza, three further 
questions were asked: 


(a) Whether she had had a temperature; 
(b) Whether she stayed in bed; 
(c) Whether she consulted a doctor. 


If she had consulted a doctor, a letter was sent to 
him asking whether in his opinion the illness referred 
to appeared likely to have been influenza. There 
could, of course, be no evidence that any such illness 
was due to the Asian strain of virus but it is known, 
as already stated, that the epidemic at this time was 
in general due to it. 

Of 661 women interviewed in this way, 240 
(36-3 per cent.) said that they had had influenza. Of 
these 240 cases relevant to the investigation, 65 were 
excluded from further observation for the following 
reasons: 


(a) Three subsequently proved not to be 
pregnant; 


(b) Twelve aborted (naturally or induced); 


(c) Fifty were referred elsewhere for the 
supervision of their confinement and 
passed outside our observation. 


We have, therefore, particulars of the infants born 
to 175 women delivered in the Central Middlesex 
Hospital. (Two bore twins so that the number of 
babies involved is 177.) 
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Not all these 175 women, however, were regarded 
as having suffered an attack of influenza. In accord- 
ance with the criteria mentioned above, they may be 
divided as in Table I, which shows that 128 were 
accepted as having had influenza (though it is likely 
that some did not) and 47 were not accepted (though 
it is possible that some did have influenza). The 
attack rate of 128 in 606 women (21 per cent.) is of 
the same order as the 28 per cent. reported by 
Woodall and others (1958) in S.E. London. 


TABLE I 


ASCERTAINMENT OF 175 POSSIBLE CASES OF INFLUENZA 
DURING PREGNANCY 





Number of 
Cases 


Nature of Evidence regarding Influenza 





(a) Diagnosis confirmed by doctor who saw the patient 
during the illness .. 49 
(6) Doctor called in during illness but kept no rrecod of 
the case (22 cases) or did not — to letter of 























inquiry (27 cases) . 49 

(c) Mother’s statement that she had a temperature or 
Stayed in bed ‘ 30 
Total accepted as influenza ; 128 

(d) Diagnosis not confirmed ‘by doctor who saw the 
patient during the illness. 40 
(e) Mother had not had a temperature no no rstayed in bed 7 
Total not accepted as ; influenza 47 
Total ; a Me ae =a ae 175 





The 177 infants subsequently born to these 
women were all specially examined for congenital 
defects by one of us (J.S.). The inquiry thus meets 
the requirements of a prospective investigation. 

In analysing the results we have followed the 
normal obstetric procedure of calculating the stage 
of pregnancy at which the illness took place from the 
first day of the last preceding menstrual period. 
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RESULTS 


The results of the inquiry are set out in Tables 
II to V. 

Of the fifty infants born to women whose attack 
of influenza had been medically confirmed two 
showed abnormalities (Table I]), in one case a hare 
lip and extensive naevus of the face, and in the other 
an extra digit attached to a finger. In both instances, 
however, the influenza attack had preceded the 
pregnancy—by as much as 2 months in one instance 
and by 2-3 weeks in the other (Table IV, opposite). 
Of the 22 infants whose mothers had had influenza 
during the first trimester of their pregnancy, none 
had defects and none was stillborn. 

Turning attention to the group of women whose 
attack had not been medically confirmed, there were, 
it will be seen, 41 whose illness took place in the 
first trimester. Of the babies subsequently born to 
them one was stillborn and two had defects: viz. 
one case of hypospadias following influenza in the 
first week or two of pregnancy and one infant who 
died soon after delivery with a diagnosis of congenital 
heart lesion and ? cerebral haemorrage following 
influenza at about the 11th—12th week of pregnancy. 
There was also one woman with a stillborn child 
whose attack preceded the start of pregnancy by 
about 2 weeks (Tables II and IV). 

Looking finally at the group of 48 infants born to 
women whose illness was not accepted as influenza, 
there was one who had a stillborn child and whose 
illness preceded the pregnancy. Of the thirty women 
in this group whose illness took place during the first 
trimester none had a stillborn and none a defective 
child (Tables III and IV, opposite). 

In short, there is no clear evidence in these data of 
congenital defects following the Asian influenza 
during pregnancy. Taken at its worst there were 



































TaBLe IT 
OBSERVATIONS ON CASES ACCEPTED AS INFLUENZA 
Nature of Evidence of Influenza in Mother 
Stage of Pregnancy at which Confirmed by Doctor Mother's Statement 
Influenza Commenced wi 
No. Liveborn No. Liveborn 
No. of No. Stillborn with No. of No. Stillborn with 
Children Abnormality Children Abnormality 
Before Last Menstrual Period .. ‘a 17 0 24 by 23 1() 0 
Ist- 4th o és 10 0 0 13 0 1(4) 
Weeks Sth- 8th ss “ss 5 0 0 14 0 0 
of 9th-12th x a 7 0 0 14 1(¢) (/) 
Pregnancy 13th-16th se mF 6 0 0 10 0 0 
(17th or Later .. er + al 0 0 5 0 0 
Total ae na ee ov ae 50* 0 2 79 2 2 


























* Including one pair of fraternal twins 


For a, b, c, d, e, f, see Table IV 
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TABLE IIT 


OBSERVATIONS ON CASES NOT ACCEPTED AS 
INFLUENZA* 

















Stage of Pregnancy No. 
at which No. of No. Liveborn 
Influenza Commenced Children Stillborn with 
Abnormality 

Before Last Menstrual 
Period a - 7t 1(%) 0 
cee Ist- 4th 10 0 “0 
Weeks Sth- 8th 9 0 0 
of Oth-12th il 0 0 
Pregnancy | 13th—16th 7 0 0 
'7th or Later 4 0 0 
Total 48+ 1 0 














* The seven cases where the mother's statement was not accepted 
(see Table 1) lie as follows: one at Ist-4th, one at 9-12th, two at 
13-16th, three at 17th or later. 

+ Including one pair of fraternal twins. 

(8) See Table IV. 


63 women who had “accepted” influenza during the 
first trimester and two of their infants had defects. 
On the other hand, there were 66 women who had 
“accepted” influenza either before their pregnancy 
commenced or in the 2nd or 3rd trimester and again 
two of their infants had defects (both of which 
occurred in the “preceding pregnancy” group). An 
alternative comparison we can make is between (a) 
the two defective babies in 89 born to mothers whose 
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influenzal attack took place during pregnancy, an 
incidence of 2-2 per cent., and (6) a general figure 
for congenital malformations (excluding minor 
blemishes) found in all infants born alive in the same 
hospital from a special count made some years 
earlier (in 1953), namely 27 in 1,996 livebirths or 
1-35 per cent. 

In Table V we have examined the data from the 
point of view of birthweight. The only contrast of 
interest within these data appears to be between the 
89 women with “accepted” influenza during preg- 
nancy, amongst whom there were eight infants 
weighing 5} lb. or less (9 per cent.) and the 41 
women with “not accepted’ influenza during 
pregnancy, who had only one such baby (2-5 per 
cent.). The difference is not, however, statistically 
significant and it may also be noted that amongst 
the 47 women whose illnesses preceded pregnancy 
there were four babies of 54 Ib. or less (8-5 per cent.). 
The mean birth weight of the babies born to mothers 
who had influenza during pregnancy was 7 lb. 0 oz. 
compared with 7 lb. 6 oz. for those whose illness was 
not accepted as influenza and 7 lb. 3 oz. for sixty 
babies born to mothers who had either chicken pox, 
mumps, or measles during pregnancy (Hill, Doll, 
Galioway, and Hughes, 1958). The differences are 
clearly slight. 





























TABLE IV 
DETAILS OF STILLBIRTH AND CONGENITAL DEFECTS 
Start of Child 
Reference*® Last Onset of Date of |———— 
(and Stage of | Menstrual Influenza Delivery Birth 
Pregnancy) Period Sex Weight Condition 
Ib. oz. 
a (Before) 10.11.57 Mid-Sep ., 1957 26.8.58 nS ip 5 6 Hare lip and extensive naevus left side of face 
5 (Before) 3.10.57 15.9.57 6.7.58 M 6 9 Extra digit attached to right fifth finger. 
c (Before) 10.11.57 End Oct., 1957 3.9.58 M S s Stillborn, difficult delivery, cord round neck 
d (1-4) week 13.11.57 23.11.57 9.9.58 M S Hypospadias. 
e (9-12) week | 24. 8.57 End Oct., 1957 31.5.58 ? ? Macerated foetus, died in utero 
f (9-12) week 9. 9.57 Near end of 8.4.58 M 3 8 Died after 8 hrs, post mortem refused 
Nov., 1957 Diagnosis, congenital heart-lesion, ? cerebral haemorrhage. 
g (Before) 15. 9.57 August, 1957 15.6.58 M ? Stillborn, Caesarean section after failed forceps, birth injuries. 























* In references (a) to (/) the illness in the mother was accepted as influenza; in (g) it was not. 

















TABLE V 
MEAN BIRTH WEIGHTS OF LIVEBORN CHILDREN 
Cases with Cases Based on All Cases Cases not 
Stage of Pregnancy at which Influenza Diagnosis Confirmed Mother's Accepted as Accepted as 
Commenced by Doctor Statement Influenza Influenza 
Ib. oz. Ib. oz. Ib. oz. Ib. oz. 
Before Last Menstrual Period. . 7 4(1) 6 14(Q) 7....0@) 7 4* (1) 
Ist-4th 7 2 7 7 (1) 7 $ (1) 7 9 
Weeks $th-8th ‘ Re ae 7 6 6 6() 6 11@) 7 14 
of 9th-12th ei a oe 6 6 (1) 7 $ (2) 7 0 (3) 7 3 
Pregnancy 13th-16th ¥n . és 6 8 (1) 7 a 6 15) 7 7 
17th or later .. 6 13* 7 i 6 15* 6 8 (1) 
All Periods 7 0* (3) 7 0 (8) 7 0* (11) 7 6* (2) 

















* Including one pair of fraternal twins. 


Figures in brackets indicate number of infants weighing 5} Ib. or less at birth. 
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DISCUSSION 

The negative findings of this present small inquiry 
are in contrast to those reported by Coffey and 
Jessop (1959) who studied women exposed to this 
same epidemic of Asian influenza in Dublin. Of 
663 births to women who, in reply to questioning at 
ante-natal clinics, said that they had had influenza, 
3-6 per cent. were malformed compared with only 
1-5 per cent. in 663 paired controls without in- 
fluenza. The excess malformations were serious, for 
almost all affected the central nervous system, 
anencephaly being the most frequent. In addition, 
their incidence was clearly related to the trimester 
in which the influenza occurred, the percentage rates 
being 7-4, 4-3, and 2-0. As in the present inquiry, 
there was no evidence of an increase in the frequency 
of births of low birthweight. 

Some slight support to these observations in 
Dublin is given by a study reported by Pleydell 
(1960) from the County of Northamptonshire. From 
a questionnaire sent to ail midwives practising in the 
County, 43 pregnant women were identified as 
suffering from Asian influenza (the mothers “suffered 
from a febrile illness with symptoms and signs similar 
to influenza during the time when the Asian influenza 
reached epidemic proportions in the County”). 
After the baby was born the midwives’ ante-natal 
records and Health Visitors’ birth inquiry cards were 
checked for abnormalities, and where an abnor- 
mality was recorded its nature was obtained from the 
records of the general practitioner concerned, from 
death certification, or from hospital records. By these 
means three abnormalities were found compared 
with fourteen in the 1,040 births to mothers who 
were pregnant while the Asian influenza was preva- 
lent but who were not reported as having been 
attacked. The three abnormalities were a case of 
hydrocephalus amongst twelve births following 
influenza in the first trimester, a case of congenital 
heart disease amongst eighteen births following 
influenza in the second trimester, and a case of spina 
bifida and hydrocephalus amongst thirteen births 
following influenza in the third trimester. These 
figures show no trend in relation to the time of attack 
though taking also into account two abortions and 
an infant death attributed to broncho-pneumonia 
the author himself concludes that ‘“‘as with rubella, 
the risk of foetal damage appears to be greater when 
the illness has occurred in the early months of 
pregnancy”. 

Two studies have been reported from the U.S.A. 
Wilson, Heins, Imagawa and Adams (1959) mea- 
sured the haemagglutination-inhibition titre against 
pooled Asian influenza antigen in the serum of 738 
women who attended Los Angeles County Hospital 


for ante-natal examination between March and 
May, 1958. The women included in the inquiry were 
those in whom conception was believed to have 
taken place between the previous October and 
December, 1957, the period when an epidemic of 
Asian influenza first occurred in Los Angeles. Of 
these women, 126 were subsequently interviewed and 
their babies were examined. Four abnormalities 
were found: viz. two cases of anencephaly among 
75 women whose sera gave positive titres, and one 
cleft palate and one possible amyotoria among 5] 
women whose sera were negative. Each of the 
mothers of the anencephalic babies gave a history of 
a cold in the third month of pregnancy, associated 
with a three-day fever in one case and unassociated 
with general symptoms in the other; the mothers of 
the other two abnormal children reported no illness 
in the first trimester. In the opinion of the authors 
no significant effect of Asian influenza was demons- 
trated. 

Walker and McKee (1959) also used the haemag- 
glutination-inhibiting titre to indicate whether the 
mothers had contracted Asian influenza. They, 
however, used several different viral antigens ob- 
tained from strains isolated from cases which 
occurred in Iowa city, and obtained a much higher 
incidence of positive results. Of 297 women who were 
delivered at the State University Hospital of lowa 
and who were interviewed in the puerperium, 158 
(53 per cent.) gave a clinical history of influenza; 
among these positive sera were obtained in 154 
(97-5 per cent.). Positive results were, however, 
obtained in the whole of a further series of 101 
mothers who were examined irrespective of their 
clinical history. Asian influenza was prevalent in 
Iowa from September to November, 1957, and it is 
presumed that all the 398 women in both series had 
been in contact with influenza during the first and 
second trimester of their pregnancy. Altogether 
thirteen congenital anomalies were found, including 
two cases in stillborn children; one of these children 
was anencephalic. The incidence of anomalies was 
slightly lower for women who had had symptomatic 
influenza (6/214 or 2-8 per cent.) than for women 
who did not report symptoms (7/184 or 3-8 per 
cent.). Both figures being lower than the standard 
incidence of 4-2 per cent. reported by Davis and 
Potter (1957), the authors concluded that there was 
no apparent alteration in incidence which could be 
attributed to the epidemic of influenza. 

An earlier study reported by Campbell (1953) 
precedes the development of the Asian strain and 
relates to the sharp epidemic of Virus A influenza 
that struck a number of places in 1950/51. All 
expectant mothers attending certain ante-natal 
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clinics in Belfast (Northern Ireland), and whose last 
menstrual period lay between September |, 1950, and 
January 31, 1951, were asked whether they had 
suffered from influenza (defined as “‘a febrile illness 
with a sharp onset, characterized by pains in the 
legs, back, or head, and sufficiently severe to require 
that the patient went to bed, the first day of the 
illness falling between December 15 and January 31 
inclusive.”’). Following influenza there were 164 
births, and as controls, with no reported influenza, 
there were 825 births. The stillbirth rates were 2-4 
and 1-5 per cent. respectively, and of the livebirths 
four and seven (2-5 and 0-9 per cent.) had abnor- 
malities. In relation to the month of pregnancy in 
which influenza occurred, the numbers of livebirths 
and deformities were as follows: 


Ist month 35 No deformities; 

2nd month 39 One clubfoot, one 
hydrocephalic; 

3rd month 45 One absence of kidney; 

4th month 41 One clubfoot. 


The numbers are small but again there is no 
evidence of a trend. Amongst the stillbirths there 
was one with anencephaly following influenza, but 
in the non-infected mothers there were also three 
such cases, together with one of spina bifida and one 
described as “I.V.D.”. 

In all these inquiries (including our own) there is, 
it will be noted, no laboratory evidence to confirm 
the clinical diagnosis of influenza. We ourselves 
endeavoured to check the accuracy of the mother’s 
history by reference to the medical attendant and as 
a result of the replies we removed a quarter of our 
cases from the influenza category. 

In the studies from the U.S.A. the diagnosis was 
based on the discovery of a positive serum reaction 
some time after the infection was presumed to have 
occurred, and it is clear from one of these that a 
positive reaction was common in the absence of a 
clinical history of any illness. It is evident, therefore, 
that no series provides a clear-cut comparison 
between mothers infected at an early period of 
pregnancy and mothers who were not infected or 
were infected only at a different period. Any dif- 
ference observed between the defined groups is 
likely to be less than the real one as a result of the 
inclusion of cases not due to the influenza virus in 
the influenza series and of true influenzal infections 
in the control series. Nevertheless, if the influenza 
virus is capable of bringing about a congenital mal- 
formation in the foetus, it should be possible to 
detect this by showing that the malformation rate 
among children of infected mothers is higher than 
that normally encountered in the same area. One 


can, moreover, rely on there being a high probability 
that the majority of reported cases will in fact be 
influenza when the disease is sharply epidemic, and a 
comparison between mothers who report infections 
at different periods of pregnancy at that time should 
reveal a difference in the effect on the children. 
Judged by these criteria, our own data certainly do 
not suggest any appreciable hazard, since the 
63 attacks occurring in the first trimester of preg- 
nancy and the 66 attacks in a later stage of pregnancy 
or before the last preceding menstrual period were 
both followed by one stillbirth and two cases of 
congenital abnormality. In total, these figures are 
not unlike those that we reported as following 
mumps, chicken pox, or measles, where sixty cases of 
such illnesses during pregnancy were succeeded by 
three stillbirths and two defective infants. 

If, however, the hazard was small, it would be 
difficult to detect by this method unless very large 
numbers of children were examined. In these cir- 
cumstances, an indication might be obtained from 
national vital statistics, by seeing if there was any 
temporal relation between the occurrence of an 
epidemic and the recorded incidence of malforma- 
tions. Data for the number of stillbirths due to 
congenital malformations are published separately 
for each month by the Registrar-General for Scot- 
land, and his figures for the ten years 1950—59 
(Table VI, overleaf) show that the numbers of 
stillbirths attributed to anencephaly in 1958 and in 
1959 were above the average for the preceding 
8 years; in fact, the stillbirth rate due to anencephaly 
was greater in both these years than at any other 
time since 1939, when these data began to be 
published. In contrast, there was no increase in 1958 
and 1959 in the stillbirth rate due to other mal- 
formations. It may be noted that this latter rate was 
below average in both these years; but it is hardly 
reasonable to suppose that the recorded increase in 
anencephaly is an artefact due to changes in the 
standards of diagnosis. The increase in the number of 
stillbirths due to anencephaly in 1958 occurred 
principally in the eight months May to December, 
when the number was 39 per cent. above average; 
in the first four months of the year the increase was 
only 3 per cent. above average. Figures for the total 
numbers of births are not available by month, but 
the quarterly figures for 1958 show that the total 
numbers of births in Scotland were 6 per cent., 
2 per cent., 1 per cent., and 11 per cent. above the 
average for the first, second, third, and fourth 
quarters in 1950-57, respectively. According to Grist 
(1959), serological tests showed evidence of influenza 
infection in Glasgow between August, 1957, and 
April, 1958, with peaks in September to October and 
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TABLE VI 
STILLBIRTHS DUE TO ANENCEPHALY AND OTHER CONGENITAL MALFORMATIONS OF 
1950-59 


FOETUS IN SCOTLAND 








Cause of Stillbirth Period 





Average 


Anencephalus 





Average 
Other Congenital Malforma- 1950-57 
tions -_ 1958 

1959 




















No. of Stillbirths Rate per 
1,000 Total 
Births 
June | July .| Sept. 


19-4 3} 19°8 
32 2 a 24 
17 


17-9 
12 
14 
































January to March. The 1958 stillbirth data may, 
therefore, be regarded as fitting in with the concept 
that there is a small risk of producing anencephaly 
in the feotus, if the mother contracts Asian influenza 
during the first two months of pregnancy. In 1959, 
the excess number of stillbirths due to anencephaly 
was practically limited to the four months April to 
July; in this period the number was 48 per cent. 
above average, whereas in the remaining eight 
months it was only 5 per cent. above average. Data 
are not at present available to us to show whether 
there was any serological evidence of fresh infection 
in Scotland during this period. 

In the light of all the evidence, the most reasonable 
conclusion would appear to be that anencephaly 
may be produced if the mother contracts Asian 
influenza during the first few months of pregnancy. 
The extent of the hazard is, however, clearly small, 
and it is possible that it may be produced only when 
other circumstances are suitable (for example, in an 
area where the incidence of anencephaly is normally 
high). 


SUMMARY 
Following the introduction into Great Britain of 
the Asian strain of influenza virus A, and the epi- 
demic that it caused in the latter half of the year 
1957, steps were taken to identify women who had 
suffered an attack during their pregnancy. Special 


observations were then made of 177 infants sub- 
sequently born to (a) 88 women whose influenza! 
attack took place during their pregnancy, (4) forty 
women whose influenzal attack preceded their preg- 
nancy, and (c) 47 women whose attack was not 
regarded as one of influenza. 

No hazard to the foetus was detected in those 
cases in which the illness fell within pregnancy, or, 
in particular, in its early stages. A positive effect has 
been reported in some other studies and an increase 
in the stillbirth rate due to anencephaly has been 
recorded in Scotland in 1958 and (to a lesser extent) 
in 1959. It seems probable that infection of the 
mother with Asian influenza during the early months 
of pregnancy can increase the risks of anencephaly, 
but that the extent of the hazard is normally small. 

For help in this inquiry, and in particular for inter- 
viewing the mothers concerned, we are indebted to Miss 
Keena Jones. 
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PILOT EXPERIMENT IN THE REHABILITATION OF 
LONG-HOSPITALIZED MALE SCHIZOPHRENIC PATIENTS 


BY 


J. K. WING 


Medical Research Council Social Psychiatry Research Unit, Institute of Psychiatry, Maudsley Hospital 


A national register of disabled persons and 
facilities for their industrial rehabilitation and re- 
settlement in suitable work were set up after the 
passing of the Disabled Persons (Employment) Act 
of 1944. A description of the methods employed in 
the Industrial Rehabilitation Units and an evalua- 
tion of how they were carrying out their functions 
were included in the Piercy Report (1956). Until 
recently these units have not taken any very large 
proportion of schizophrenic patients. The Ministry 
of Labour (1958) has published the follow-up figures 
relating to the total entry to all Units during 1956 
(9,608 persons). 19 per cent. terminated the course 
prematurely and were not followed up. The rest were 
sent a letter inquiring how they were getting on 
6 months after discharge from the unit. 10-5 per 
cent. did not reply to this letter, 21-9 per cent. said 
they were unemployed or sick, and the remaining 
48-6 per cent. said they were employed or training. 
The diagnosis of schizophrenia was not singled out 
for separate mention, but similar figures are avail- 
able for the category of “functional psychosis” 
(403 persons). This includes affective and schizo- 
affective psychosis, and acute, as well as chronic, 
schizophrenia. 27-3 per cent. terminated the course 
prematurely, 14-1 per cent. did not reply to the 
follow-up letter, 23-1 per cent. said they were un- 
employed or sick, and 35-3 per cent. said they were 
employed or training. It is difficult to predict from 
these figures what the results would be with schizo- 
phrenic patients alone. At one unit, where there has 
been rather more experience of the problem because 
of the proximity of several mental hospitals, 46 per 
cent. of the 22 ex-schizophrenic patients (acute and 
chronic) admitted during 1956 were employed 
6 months after discharge (unpublished data), which 
is equivalent to the national average. Chronic, long- 
hospitalized patients represent a still further selec- 
tion, no doubt because of factors of personality and 


social background as well as of illness, so that 
results are very difficult to predict. There is a dearth 
of properly conducted follow-up studies which would 
give an indication of the employment prospects of 
such patients who are discharged without going to 
Industrial Rehabilitation Units in spite of the fact 
that the fashion nowadays is to discharge as many of 
them as possible. Brown, Carstairs, and Topping 
(1958), in their study of patients discharged after 
at least 2 years in a mental hospital, found that 
41 per cent. worked for 6 months or more during the 
year of follow-up. They also noted that 97 per cent. 
of these employed patients remained out of hospital 
for at least one year (their criterion of success), while 
of the 43 per cent. who were never employed only 
46 per cent. were successful in remaining out of 
hospital. 

Although it seems likely that the Industrial Re- 
habilitation Unit results with chronic schizophrenic 
patients are not as good as average, they are not too 
discouraging when it is remembered that this is a 
comparatively new field and that principles for 
selection and treatment have not been fully worked 
out. There is no published literature on the subject, 
apart from a paper by Maxwell Jones (1956) which 
was mainly introductory and statistical. He showed 
that the arrangements for patients to attend Units 
while living in hospital were working satisfactorily 
and with reasonably good results, and he recom- 
mended their extension. 

From a survey made of four Birmingham mental 
hospitals, it appears that a large majority of patients 
require only routine supervision and that their main 
therapeutic need is for adequate occupation. At least 
12 per cent. are in hospital for purely social reasons 
(Garratt, Lowe, and McKeown, 1957; Cross, 
Harrington, and Mayer-Gross, 1957). 

This paper is concerned with a small pilot experi- 
ment designed to evaluate the effect of a course of 
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rehabilitation at an Industrial Rehabilitation Unit on 
long-hospitalized male schizophrenics, compared 
with an equivalent period of time spent in hospital. 
The hospital concerned is located in Epsom, Surrey, 
and is 25 miles from its catchment area, the East End 
of London. It is a fairly characteristic hospital of the 
London area, and its schizophrenic patients are 
probably typical of those in any mental hospital. 


METHOD 


The Physician Superintendent was asked to supply 
a list of male schizophrenic patients, aged 25 to 45, 
who had been in hospital for more than 2 years, who 
were occupied without close supervision, and who 
might be willing to attend an Industrial Rehabilita- 
tion Unit. These patients (33 in all) were inter- 
viewed, the diagnosis was confirmed, and tentative 
inquiries were made to find out which men would like 
to take advantage of a course of industrial rehabilita- 
tion if the opportunity were offered. Three who 
declined were excluded; the remaining thirty took 
part in the experiment. 

Since no specification was made as to any other 
form of supervision, nor as to mental state, there 
was a wide range of severity of illness. A psychiatrist 
unconnected with the project was asked to see all the 
patients and to assess the mental state of each one in 
the following way. Four categories of symptoms were 
distinguished—flatness or incongruity of affect; 
speech disorder; delusions; and hallucinations— 
each of which could be rated on a 5-point scale 
according to its prominence during the interview. 
If no symptom was present, a rating of | was made. 
Minimal symptoms were rated 2, moderate symp- 
toms 3, severe and very severe symptoms 4 or 5. On 
the basis of these ratings the patients were divided 
into one group of fifteen patients with severe 
symptoms (a rating of 4 or 5) in one or more 
categories, and a second group rating | to 3. From 
these two groups patients were allocated at random 
to an experimental group of twenty patients or to a 
control group of ten patients. At this stage two 
patients had to be rejected from the experimental 
group—one because he escaped from hospital and 
was thereafter placed under strict supervision; the 
other because he was placed on physical treatment 
and had to miss the course. These patients were 
replaced by two others fulfilling the original criteria 
and equivalent in mental status. None of the 
moderately ill patients had been severely ill (according 
to their case records) during the previous 3 months. 

At this initial stage the two groups were not 
significantly dissimilar in respect of age (means 


34-2 and 37-1, range 25-44 and 27-44 years), length 
of stay in hospital (means 4-8 and 5-4, range 2-20 
and 2-11 years), highest previous occupation (about 
half of each group had been unskilled manual 
workers), or legal status (about two-thirds of the 
patients in each group were certified). 

Each patient was then rated by the investigator on 
his attitude towards leaving hospital and his plans 
for the future (see Tables IV and V for details of 
these ratings and the composition of the experi- 
mental and control groups in respect of them). No 
patient said he wished to stay in hospital, pre- 
sumably because of the conditions of selection. 

Finally ratings were made of the social behaviour 
shown by the patients on the wards. The charge 
nurses were asked to observe the patients’ be- 
haviour during the course of a week and then to 
complete a schedule of fourteen items, each of 
which could be rated as present in marked degree 
( +2), present in moderate degree ( +1) or absent (0). 
Six items (social withdrawal, lack of conversation, 
lack of interest or curiosity, slovenliness of dress, 
slowness of movement, underactivity) were related 
together, and formed a subscale of “Social With- 
drawal”. The other eight items (suspicion, excessive 
self-assertion, overactivity, irritability, hostility, 
gesticulations, talking to self, laughing to self) were 
related together, and formed a subscale of “Socially 
Embarrassing Behaviour’. In preliminary work it 
was shown that the two subscores were not signi- 
ficantly related together (r +0-19 and —0-08 in 
two samples), and that after four independent sets of 
ratings, the mean r for “Social Withdrawal’ was 
+0-85, and for “Socially Embarrassing Behaviour” 
+0-72. Further details about this schedule are 
presented elsewhere (Wing, 1959; 1960a). It is con- 
sidered that the two subscores measure different 
aspects of behaviour and that each is reproducible. 
There were no significant initial differences between 
the experimental and control groups (see Tables 
II and III) for either score. 


ADMINISTRATIVE PROCEDURE 


The patients were admitted to the Industrial 
Rehabilitation Unit a few at a time in order to keep 
the maximum proportion at the Unit at any one 
time below 10 per cent. (the total capacity was 100 
persons). Since over half of them were certified, and 
some doubts were felt concerning their good be- 
haviour, they travelled to and from the hospital by 
hired bus accompanied by a nurse. This procedure 
had definite disadvantages, as it made it plain from 
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REHABILITATION OF MALE SCHIZOPHRENIC PATIENTS 


the outset that these patients were in some way 
exceptional. In addition, no test was possible of their 
individual time-keeping, though this was later 
arranged for certain of them. However, the patients 
themselves preferred the arrangement to “going in a 
gaggle on a public bus in the charge of a nurse’, as 
one of them put it. No special arrangements for 
supervision were made at the Unit. This is in any 
case fairly close. It was made clear that the patients 
were attending voluntarily and could terminate the 
course any time they wished. The patients received 
the usual money given to all Unit entrants, but this 
was paid directly to the hospital and deductions for 
board and lodging were made before the remainder 
(about £1 weekly) was paid to the patient. This 
arrangement, while it was suitable for the severely- 
ill patients, did not give the others as much freedom 
from restriction as might have been thought desir- 
able to counteract “institutional” attitudes. 

Once at the Unit the patients were treated in 
exactly the same way as the other entrants. The 
course lasted an average of 8 weeks. Each patient 
was assessed individually by the Unit staff and 
assigned work in one or more of the Unit workshops. 
Towards the end of the course certain patients were 
sent to their local employment exchanges which had 
already received detailed instructions as to their 
employment capabilities. Other patients were 
recommended for training in some trade, others for 
return to hospital. At the end of the course the 
original scheme of rating (mental state, behaviour, 
and attitude) was repeated. The patients were then 
followed up, by social-worker visits, letters, and the 
employment exchanges, for at least one year. The 
ten patients in the control group remained in 
hospital and were treated exactly as they would have 
been if they had not been included in the experiment. 
They were re-rated after a period of 10 weeks and 
followed up for a year. 


RESULTS 
(1) FoLLow-up RESULTS 

The follow-up status, 12 months after the second 
rating, of the thirty patients in the experiment, is 
shown in Table I. 

Six of the ten moderately-ill patients who attended 
the Industrial Rehabilitation Unit were out of 
hospital one year later and had been self-supporting 
for at least 6 months. One had completed a refresher 
course in tailoring and had found a job in the trade. 
One had completed a probationary period with 
Remploy Ltd. (learning to make orthopaedic boots) 
and had given full satisfaction. The other four had 
been placed into simple manual jobs with little 
responsibility attached. Only one of the patients was 
living at home, but four had relatives or friends who 
were able to give some help. Another patient had 
completed a training course in plumbing—he had 
been discharged from hospital (though rather un- 
willing to leave) and was attending as an out-patient. 
He had not yet found work. Another patient had 
completed a course in bench-fitting and was working 
well from hospital. He was completely self-support- 
ing but, because of a doubt about his capacity for 
keeping himself clean and reasonably tidy, he had not 
been discharged. Two patients were in hospital and 
not employed outside. One had left hospital (against 
advice) during a bus strike, had been unable to 
continue his course at the Unit from his hostel, and 
after a short period was re-admitted elsewhere. The 
other, although he did fairly well in a lowly capacity 
at the Unit decided firmly that he neither wanted to 
leave hospital nor to work outside. He had first been 
taken ill when 16 years old and had been con- 
tinously in hospital from the age of 21 to the time of 
the experiment—over 20 years. Although he could 
have done some manual work, it was thought that 
he would never acquire the confidence to leave the 
hospital, and he wanted to end his days there. He 


TABLE I 


FOLLOW UP STATUS, 12 MONTHS AFTER SECOND RATING* 





No. in 


Group Severity of Illness Group 


Self supporting 


Discharged from Hospital Still Resident in Hospital 


Self supporting Not Employed 





Not Employed 





Moderately Ill 


6 1 








Experimental 
Severely Ill 








Moderately III 





Control 
Severely Ill 























* In this and subsequent Tables the “Second Rating” refers to the examination made after the completion of the Industrial Rehabilitation 
Course for the Experimental group, and at a similar interval, about 10 weeks after the First Rating, for the Control group. 
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resisted the modest pressure which was put upon him 
and it was not felt justifiable to persuade him 
further. 

Four of the five moderately-ill patients in the control 
group were still in hospital one year after the second 
rating. The fifth, a 27-year-old man who had been 
destined for a solicitor, returned home after 9 
months but has not so far found work. He needs 
vocational guidance and would be a good subject for 
the Industrial Rehabilitation Unit. One moderately- 
ill patient discharged himself from hospital during 
the experiment (possibly as a result of the inter- 
views). He failed to find work, however, and was 
soon re-admitted. The superiority of the experi- 
mental over the control group is thus clearly evident 
so far as the moderately-ill patients are concerned. 

The ten severely-ill patients who went to the 
Industrial Rehabilitation Unit did not fare very well. 
At follow-up only one was living outside hospital. 
He was a 35-year-old man with marked incoherence 
of speech who had improved very considerably at the 
Unit and had been recommended for sheltered work 
from hospital. Such work could not be found, but he 
left hospital and at follow-up was supported by his 
wife; although she realizes that he is not capable of 
open employment and he is not otherwise a liability, 
this is not a satisfactory arrangement. Another 
severely-ill patient was returned to hospital without 
completing his course because of marked socially 
embarrassing behaviour. He improved on Prochlor- 
perazine and was later discharged, but could follow 
no regular employment, and shortly afterwards had 
to be re-admitted. Another patient was discharged 
from hospital and worked as an electrician’s mate 
for 3 months before relapsing. He was re-admitted 
to the local hospital and is still there. One other 
patient, although remaining severely deluded, found 
work locally and was employed for 2 months while 
remaining in hospital. He lost this job because he 
was too erratic and he, together with the rest of this 
group, was resident in hospital and not employed 
outside at the time of follow-up. Five of the ten 
severely-ill patients were recommended for sheltered 
employment, but it was not possible to implement 
this because of lack of facilities. 

All five severely-ill patients in the control group 
remained in hospital throughout the follow-up 
period and the question of employing any of them 
outside never arose. 


(2) RATINGS OF MENTAL STATE, BEHAVIOUR, AND 
ATTITUDE 


There was no substantial change in the ratings of 
any of the four categories of abnormal mental 


phenomena. However, ten patients in the experi. 
mental group were given a rating on the second 
occasion, which was one point better than the first 
rating in one or more of the four categories. This 
happened with only one of the control group 
(Fisher’s exact probability, two-tailed = 0-075), 
Only one patient (the one who improved after 
termination when given Prochlorperazine) was 
changed in grouping from severely ill to moderately 
ill, and he later relapsed. 

The mean social behaviour scores, on the two 
occasions, of the experimental and control groups 
are presented in Tables II and III. 


TABLE II 


MEAN SOCIAL WITHDRAWAL SCORES FOR EXPERIMEN. 
TAL AND CONTROL GROUPS BEFORE AND AFTER 
INDUSTRIAL REHABILITATION COURSE 





Mean Score 

Severity No. ——. 
§ in First Second 
Group | Rating- | Rating- 
Before After 
Course | Course 


Group o 
Iliness 





Experimental Moderately Ill 3 
Severely Ill ms 7 





Moderately Ill 
Severely Hl 


Control 

















TAaBLe III 


MEAN SOCIALLY EMBARASSING BEHAVIOUR SCORES 
FOR EXPERIMENTAL AND CONTROL GROUPS BEFORE 
AND AFTER INDUSTRIAL REHABILITATION COURSE 





Mean Score 
Severity No. - 
in First 
Rating- 
Before 
Course 


Group 


o! 
IlIness Group 





Moderately II! 10 2-6 


Experimental 
Severely Ill wa 10 4 





6 
Moderately Ill. 5 '§ 
Severely Il 5 5 


Control 

















Analysis of variance disclosed no significant 
change in the “Social Withdrawal” score in any 
group. The analysis of variance of the scores 
representing “Socially Embarrassing Behaviour” 
disclosed a significant interaction effect between 
ratings and groups (F = 6-53; p = <0-05). Subse- 
quent f-tests showed a significant decrease in score 
in the severely-ill experimental group. The severely-l! 
control group showed an increase in mean score but 
this did not reach significance. 
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The data concerning attitudes to discharge and 
plans for the future are presented in Tables IV and V. 


TABLE IV 


ATTITUDES TO DISCHARGE BEFORE AND AFTER 
INDUSTRIAL REHABILITATION COURSE 





Experimental Group 


Control Group 


Moderately Ill 


Attitude to Severely Ill 

Discharge ——-— ,- -- = 
Second} First |Second| First | Second 
Rating | Rating | Rating | Rating | Rating 


First 
Rating 
Strong Desire 

to Leave .. 1 7 ~ 1 _ 
Moderate De- 
sire to Leave ! 1 3 2 
Vague Desire 

to Leave 1 
Indifferent - 
Wish to Stay 1 


NNN 





Total in Group 10 


7 























TABLE V 


PLANS FOR THE FUTURE BEFORE AND AFTER 
INDUSTRIAL REHABILITATION COURSE 





Experimental Group Control Group, 
Plans for the Moderately Ill Severely Ill 
Future ——}— — — 


Second 
Rating 


First 
Rating 


Second First Second 
Rating | Rating | Rating 


First 
Rating 


Realistic 


Unrealistic 

















So far as attitudes to discharge are concerned, the 
major change is a crystallization of attitude. In the 
moderately-ill experimental group, six patients had a 
vague desire to leave hospital before going to the 
Industrial Rehabilitation Unit; in four of them the 
desire became definite, while one became sure that 
he wished to remain in hospital. Similarly, in the 
severely-ill experimental group, four patients be- 
came definite about leaving or staying, whereas 
before they had been vague. There could be no case 
of reversal of attitude because no patient in the 
series said initially that he wished to remain in 
hospital. In the control group there was little 
improvement. 

Plans for the future became more definite and 
more realistic in the moderately-ill experimental 
group. Within the severely-ill experimental group 
and the control group there was little change. 
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The relationships between attitudes and follow-up 
status are shown in Tables VI and VII. Thirteen 
patients were rated on the second occasion as having 
a definite desire to leave hospital. Six of them were 
in fact outside one year later and seven were in 
hospital (four of these had been discharged for short 
periods of time). Of the seventeen patients who were 
not rated on the second occasion as definitely want- 
ing to leave hospital, only three were outside at 
follow-up. (These three had all had a vague leaning 
towards discharge). These relationships do not reach 
Statistical significance (Fisher’s exact probability, 
two-tailed >0-10). 


TABLE VI 


RELATIONSHIP BETWEEN SECOND RATING OF ATTITUDE 
TO DISCHARGE AND FOLLOW-UP STATUS ONE YEAR 
LATER 





Attitude to Discharge at Second Rating 
Strong or 
Moderate Desire 
to Leave 


Vague Desire to 
Leave, 
Indifferent, 
or Wish to Stay 


Status One Year after 
Second Rating 


Living outside Hospital 


Living in Hospital 








TABLE VII 


RELATIONSHIP BETWEEN SECOND RATING OF PLANS FO 
E 


R 
PHE FUTURE AND FOLLOW-UP STATUS ONE YEAR LATER 





: Plans for the Future 
Status One Year after at Second Rating 


Second Rating 


Unrealistic or None 


Realistic 
Employed outside Hos- 
pital ons 


Not Employed outside 
Hospital 19 








Eleven patients were rated on the second occasion 
as having fairly realistic and sensible plans for the 
future. Seven of them were employed at follow-up, 
and four were unemployed (three of these four had 
held down jobs for several months). All the remain- 
ing nineteen patients were unemployed and none of 
them had worked outside hospital during the 
follow-up period. (Fisher’s exact probability, two- 
tailed <0-001). 


(3) DescrRiPpTIVE ANALYSIS OF OBSERVATIONS MADE 
AT THE INDUSTRIAL REHABILITATION UNIT 

In order to provide a framework for the descrip- 
tive material, and to allow a fairly objective decision 
as to what should be presented and what omitted, 
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the descriptive phrases used by various members of 
the Unit staff at the first and final case conferences 
were recorded and analysed. This analysis has been 
presented in detail elsewhere (Wing, 1959) and only 
certain of the findings will be presented here. 

It was clear from a glance at the lists of phrases 
that no change in behaviour had occurred, in the 
sense of a reversal of traits previously observed. No 
patient was said to be unreliable on admission and 
reliable on discharge, or to have changed from 
apathetic to interested, from slowmoving to ener- 
getic, from withdrawn to sociable. On the other 
hand, there was a very definite change of emphasis 
from derogatory remarks, which were common at 
the first case conference, to positive descriptions a 
few weeks later. This impression was strikingly con- 
firmed if a simple count was made of positive and 
negative remarks about each patient. Of 62 phrases 
used about the ten moderately-ill patients at the first 
conference, 46 (74 per cent.) were disparaging. On 
the occasion of the final conference only 28 out of 
sixty (47 per cent.) were negative. However, for the 
ten severely-ill patients, 83 per cent. of 75 phrases 
were derogatory on the first occasion and 75 per 
cent. of 73 phrases on the second. Thus there was a 
very significant change of emphasis in the remarks 
made about the moderately-ill group (7? = 9-7; 
df=1; p <0-01), but not in those concerning 
the severely-ill patients (vy? = 1-2; df=1; p 
>0-05). At the first case conference, both groups 
were adversely commented on, irrespective of 
severity of illness, while at the final case conference 
there was a significant discrimination in favour of 
the moderately ill. Since the two groups were 
initially very different in mental state, social be- 
haviour, and attitudes, and since no reversal of 
behaviour was described, two interpretations may 
be offered. In the first place, the moderately-ill 
patients may have been encouraged to display 
qualities which were latent in them already but 
which did not show up during the first week at the 
Unit. In the second place, the attitudes and ex- 
pectations of the senior staff of the Unit may have 
changed, as the moderately-ill patients demonstrated 
that they were no different from the other, non- 
schizophrenic, patients. Probably both explanations 
have some validity. 

Among the phrases used to describe the patients’ 
social behaviour, manners and attitudes, a common 
reference was to “unrealistic’’ attitudes. These were 
particularly evident in seven patients with severe 
florid symptoms whose attitudes were influenced by 
their delusions and incoherence of speech. Eleven 
patients (including all the severely-ill group) were 
said to have a manner which would be unacceptable 
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to an employer. Remarks were made about the 
acceptable manner of six of the moderately-il] 
patients. This concept of acceptability (based largely 
on appearance, spontaneity of speech, and friendli- 
ness) plays a very large part in the thinking of the 
senior members of the Industrial Rehabilitation 
Unit staff. Eight patients were said to be very 
solitary. Three were said to mix well. The others 
were reticent and passively withdrawn but mostly 
pleasant and amenable so that their withdrawal! did 
not stand out as unfriendly. No patient was said to 
improve in this respect. 

Twelve of the twenty entrants were described as 
unskilled, four displayed a fair degree of skill (or 
skill “‘potential’’), and four showed slight skill. A 
need for detailed supervision was also emphasized 
(“Does everything he is told perfectly, then stops and 
waits’; “‘Must demonstrate everything in detail”: 
“Must be given very simple instructions”, etc.), 
Several such remarks indicated an inability to make 
a series of decisions (“‘Cannot master four operations 
on a machine”; *“*Cannot put him on a machine with 
a choice of handles’, etc.). At its most severe this 
was an incapacity to make any decisions at all (e.g. 
“Must be told every single simple operation 
separately—then he can do that one—then he has 
to be told again’’). Several patients showed a degree 
of this incapacity. Other patients were able to decide 
(sometimes quite rapidly) but they made the wrong 
decisions, and could not be trusted on machines 
because they spoiled materials. In general, these two 
types of handicap corresponded with the absence or 
presence of florid symptoms such as incoherence of 
speech or coherent delusions. (In patients without 
florid symptoms, the main features were flatness of 
affect and poverty of speech). These observations, 
taken together, explain the recommendation of 
simple, repetitive manual work, with little opport- 
unity for decision-making, which was offered for 
twelve out of twenty patients; three were unsuitable 
for any kind of job, and only five were thought 
capable of any kind of skilled work. 

The concept of “‘workshyness” was applied to six 
patients—all except one of whom were severely ill. 
This was partly a misconception, due to the difficulty 
of categorizing behaviour traits which could be seen 
in non-schizophrenic individuals as symptoms of a 
schizophrenic illness. However, there was un- 
doubtedly a strong feeling about a few patients that 
they occasionally exaggerated their psychotic symp- 
toms in order to avoid work they considered too 
hard. 

None of these phrases was specific to this schizo- 
phrenic population; all represented problems which 
were familiar in non-schizophrenic entrants to the 
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Unit, though the pattern revealed by this analysis is 
more typical of the less skilled physically-handi- 
capped entrants. 


DISCUSSION 

On this evidence, the practical results of offering 
courses of industrial rehabilitation to moderately-ill, 
chronic schizophrenic patients, who, initially, wish 
to leave hospital, seem fairly good. Only one of the 
ten patients terminated his course prematurely, and 
six were satisfactorily resettled one year after dis- 
charge. Another patient was supporting himself but 
living in hospital. This proportion compares very 
favourably indeed with the national figure of 49 per 
cent. of all entrants known to be employed or train- 
ing 6 months after leaving the Industrial Rehabilita- 
tion Units. The five moderately-ill patients who did 
not have the advantage of a course of industrial 
rehabilitation did not fare so well; four were still in 
hospital and one was at home but not working at the 
time of the follow-up. 

In a study of the attitudes to discharge of samples 
of male schizophrenic patients who were under 
60 years of age and had been in hospital over 
2 years, it was found that 27 out of 185 (15 per cent.) 
were moderately ill and had some desire to leave 
hospital (Wing, 1960b). The two hospitals concerned 
in the survey were thought to be representative, and 
other hospitals are not likely to have a smaller pro- 
portion of patients in this category. 

The results might have been even better had 
facilities existed to implement the recommendation 
of sheltered employment which was made for five of 
the severely-ill patients. It cannot be concluded that 
a similar degree of success could not have been 
achieved by the use of similar methods within the 
hospital without the aid of the Industrial Rehabilita- 
tion Unit since the experiment was not designed to 
answer this problem. But, given the existing hospital 
services, and without a considerable increase in 
social work and disablement resettlement facilities, 
it is very doubtful whether the results of the control 
group could have been much improved. 

The handicaps revealed by the Rehabilitation 
Unit course can be classified in much the same way 
as the symptoms shown in hospital. Patients showing 
mainly flatness of affect and poverty of speech 
(whether moderate or severe) are likely to be slow at 
work, to lack initiative, to be incapable of complex 
work, and to be socially withdrawn. They are often 
willing and amenable and capable of simple process 
work requiring no complicated decision-making. 
Patients with “florid” symptoms tend to rush their 
work, to be unrealistic (thinking they are doing 
better then they are), and to do worse the more 


complex the task. They often have abundant 
energy, however, if the right job can be found. Thus 
both groups require fairly unskilled work. The four 
patients who had some degree of skill (three of whom 
later took training courses) had all been semi-skilled 
manual workers before the onset of illness. Several 
other patients had achieved relatively higher work in 
other fields (clerical, physical training, etc.), but this 
experience did not seem to stand them in as good 
stead. 

This experiment took place during a period of 
relative economic recession, which, however, was 
not as marked in London as in other parts of the 
country. There is no evidence that this affected the 
chances of any of these patients very considerably. 
Labouring jobs and simple machine-operating jobs 
were not difficult to get. Indeed, jobs from which all 
the skill has been extracted are becoming more and 
more common. Many of these patients were well 
able to do such work and did not seem bored by it. 
Taking up work within their capacity is a reasonable 
method of adjusting to their handicaps and making 
use of their residual ability. 

There was no improvement in these primary work 
handicaps during the Rehabilitation course, nor was 
there any marked change in mental state. Social 
withdrawal, as rated by the nurses in hospital, did 
not decrease significantly, but socially embarrassing 
behaviour did show a significant improvement in 
the severely-ill group. The schedule used has the 
limitations of a narrow range of scores and no 
provision for rating positive behaviour. Several 
nurses did spontaneously comment on an improve- 
ment in appearance and manner of some of the 
moderately-ill patients: this might be measurable on 
an extended schedule. However, Brown, Carstairs, 
and Topping (1958) found that their schizophrenic 
patients discharged after 2 years in a mental hospital 
seemed to do better when they were able to avoid 
intimate social contacts. Social withdrawal could 
be looked upon as a protective feature. Socially 
embarrassing behaviour was rare in the moderately- 
ill patients and there would be little room for 
improvement in this respect. 

Secondary handicaps (represented by unsatis- 
factory attitudes to discharge and plans for the 
future) did diminish markedly, and attitudes and 
plans became more definite and more realistic. The 
Industrial Rehabilitation Unit enabled the patient’s 
working ability to be demonstrated, not only to 
himself but to his doctor, the Unit staff, and the 
Disablement Resettlement Officer. The resulting 
changes in attitude were probably mutually rein- 
forcing. The adoption of a new role by the hithero 
“institutionalized” patient was made possible by the 
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realistic setting and the presence of a majority of 
non-schizophrenic workers. The inculcation of 
working habits suitable to such a new role is part of 
the deliberate policy of the Unit. These three factors 
would be difficult to replicate in the protective setting 
of a mental hospital. They constitute a considerable 
social pressure on the patient quite different from 
those he has been used to, and may explain the 
decrease in manifestations of socially embarrassing 
behaviour in the severely-ill patients. In turn, the 
patients increased in social “acceptability” as 
employees and as persons in general. It cannot be 
claimed, from this small material, that the change in 
attitude is a cause of the later successful resettle- 
ment, though there is a strong implication in this 
direction. Among the moderately ill, all those who 
improved in attitudes and plans were relatively 
successful at follow-up. Those who remained 
hesitant, or adopted more unfavourable attitudes, 
were unsuccessful. 

Although plans for the future were significantly 
related, at the second rating, to future employment 
status, attitude to discharge was not related to 
whether the patient was in or out of hospital one 
year later. This curious divergence may possibly be 
explained by the fact that patients were given 
specific work practice at the Unit, and thus could see 
the actual situation for themselves and base their 
attitudes on it. However, they were still living in 
hospital and travelling by hospital bus, and they 
were given no specific experience of what living out- 
side hospital meant, such as might, for example, 
have been provided by a hostel or by supervised 
lodgings. This hypothesis is clearly an important 
one and deserves further attention. 

No patient in this series said initially that he 
wished to stay in hospital. However, in the survey 
already mentioned, 47 per cent. of moderately-ill 
patients did say this, and it is doubtful whether the 
results of the present experiment could be applied to 
them. The age limit of 45 which was imposed is also 
a considerable limit to generalization. Moreover, 
there is a substantial group of patients on the 
borderline between moderately and severely ill which 
could possibly benefit from an Industrial Rehabilita- 
tion Unit course combined with some form of 
supervision or care thereafter. It is of some import- 
ance to determine the extent to which the present 
results can be extended in these various directions. 

How far, if the rehabilitation process could have 
been carried on for 6 months to a year, the pressures 
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of the Industrial Rehabilitation Unit would have 
gradually affected the severely-ill patients, it is 
impossible to say. The evidence that the severe and 
chronic symptoms of the illness were diminishing is 
not conclusive, and these are the limiting factors to 
the final level of resettlement. What is fairly clear is 
that such a prolonged process of rehabilitation 
would enable advantage to be taken of any natural 
remissions in the disease process, and would prevent 
the continual accumulation of secondary handicaps. 


SUMMARY 

A group of twenty male schizophrenics, aged 
25-45, who had been in hospital over 2 years, 
attended routine courses at a Ministry of Labour 
Industrial Rehabilitation Unit. Ten equivalent 
patients who remained in hospital acted as controls. 
The two groups were initially similar in respect of a 
number of relevant variables. The experimental 
group showed a clear superiority in discharge and 
employment status one year after leaving the Unit. 
Severity of illness was an important factor in deter- 
mining future success. Various aspects of behaviour 
and attitudes were measured and an attempt has 
been made to relate the changes recorded to the 
outcome. The question of how far the results can be 
generalized is discussed. 


I am deeply indebted to Dr. A. B. Monro, Physician 
Superintendent of Long Grove Hospital, and to Mr 
R. G. T. Giddens, Rehabilitation Officer of Waddon 
Industrial Rehabilitation Unit, and to their staffs, for 
their willing co-operation. Dr. A. E. Maxwell, of the 
Institute of Psychiatry, kindly advised on the particular 
method of analysis of variance to be used. My colleague, 
Dr. G. M. Carstairs, undertook the ratings of mental 
state. 
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DEMOGRAPHIC APPROACH TO THE PROBLEM OF THE 
CONNEXION BETWEEN LUNG CANCER AND SMOKING 


BY 


J. R. RELE 


Department of Preventive and Social Medicine, Topiwala National Medical College, Bombay, India 


To such as seek to examine the question whether 
there exists a demonstrable connexion between the 
prevalence of the smoking habit and the incidence of 
lung cancer, the City of Bombay has much of 
interest to offer. Embedded in its vast population is 
an ethno-cultural isolate, the Parsis, easily dis- 
tinguished from the rest of the people by a number of 
differences, among the more striking of these being 
that, on religious grounds, they do not smoke. 

The Parsis constitute a closed community. Their 
ethnic roots are not the same as those of the rest of 
Bombay’s population. It is possible that, as a result 
of their long-continued, self-imposed segregation, 
they have come to differ genetically from the rest. 
Their culture differs markedly from the other groups 
which together with the Parsis constitute the 
population. Their standard of living is much higher, 
and they exhibit some demographic attributes more 
akin to those of advanced countries in the West. Of 
particular interest is the comparatively greater age 
of their population as a result of their lower mortality 
and lower fertility. Within their community medical 
care and the charitable succour of the needy are well 
organized. 

The rest of the population, who may be described 
as non-Parsis, include adherents to a variety of other 
religious faiths. Though differing among themselves 
in this respect, they have many attributes in com- 
mon, as far as considerations of mortality and 
living standards are concerned, and for the purposes 
of this study may be regarded as a homogeneous 
group that can fairly be used for comparison with 
the Parsis. 
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Though Parsis, as a community, do not smoke, it 
may be that a few of the younger males among them 
have latterly adopted the cigarette habit. This is a 
matter that can be disregarded in so far as this study 
is concerned with cancer mortality, since cancer is 
predominantly a disease of the old. Also “the rest” 
embraces sub-groups, whose members, for the same 
reasons as the Parsis, do not smoke; and even 
within the sub-groups where smoking is not pro- 
hibited, obviously not all members smoke. Neverthe- 
less, the two main groups, Parsis and the rest, do 
differ markedly in respect of the proportion of their 
members who smoke; the Parsis can therefore be 
regarded as non-smokers and the rest as smokers. 

The purpose of this study is to contrast 
mortality from cancer (all sites) and from cancer of 
the lung among the Parsis and the rest. In this 
respect the present approach differs from that 
usually adopted, whereby case histories of the 
smoking habits of hospital patients form the basis 
of study and the nature and extent of selectivity is 
very often unknown. 

The system of registration of births and deatis in 
Bombay city is among the best in India. The regist- 
ration of deaths especially has been nearly complete, 
and the causes of death are classified according to 
the 200 causes given in the detailed International 
List of 1938. The city has more than its share of 
medical practitioners and is well supplied with 
hospitals. The presence within its boundaries of the 
Tata Memorial Hospital for Cancer and the Indian 
Cancer Research Centre ensures that interest in the 
subject of malignancy is lively and widespread and 


the 
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that diagnostic facilities are readily available. 
Consequently, a high index of “suspicion” is 
exercised in assigning the cause of death by both the 
hospital and the practitioner. 

The data on deaths from cancer in Bombay city 
and suburbs in the years 1957 and 1958 were col- 
lected from the death records maintained by the 
Health Department of the Bombay Municipal Cor- 
poration (1958, 1959). The records of two years 
rather than one were taken because it was thought 
that the number of deaths from cancer of the lung in 
the Parsis might prove to be very small. This in- 
volved scanning some 80,000 death records, which 
gave particulars of the cause of death, sex, and 
religious faith of the deceased. There were discovered 
63 male and 76 female deaths from cancer among 
the Parsis and 1,007 male and 519 female deaths 
from cancer among the rest. On the assumption that 
the number of Parsis in‘ Bombay was 70,000 in 
1957-58 and that of the rest 3,500,000, the crude 
cancer mortality rate per 100,000 population per 
annum was as follows: 





Sex Parsis The Rest 





Male 90 23 
Female 109 20 








Thus it would appear that, on the basis of crude 
rates, mortality from cancer was much higher among 
the Parsis than among the rest, for both sexes. 


Because of the connexion between the incidence 
of cancer and the age of the population at risk, an 
attempt was then made to examine the cancer death 
rates specific for age and sex. Unfortunately the age 
distribution of Parsis in the Bombay population js 
not recorded. That of the rest can be approximated 
by the city’s age distribution at the 1951 census, 
Chandra Sekar (1948) gives a projected age distri- 
bution for Parsis in India in 1961, based on the 193} 
census. This was assumed to be true for the Parsi pop- 
ulation in Bombay, because of the similarity in the age 
distribution of Parsis in Bombay city and in the 
whole of India at the 1931 census. The comparative 
age distributions per cent. for Parsis and the rest 
according to these assumptions are presented in 
Table I. 


TABLE I 
PERCENTAGE AGE DISTRIBUTION OF PARSIS AND 
THE REST, BY SEX 





Male Female 


The Rest The Rest 


All Ages 

















Table II gives the computed cancer death 
rates, and obviously their reliability will depend 


TABLE II 
CANCER MORTALITY IN PARSIS AND THE REST 





Population (estimated) 


Population Age (yrs) 


Total Cancer 
Deaths 
(2 yrs) 


Lung Cancer as 
Percentage of 
All Cancer 
Deaths 


Age Specific 
Cancer Death 
Rates (2 yrs) 
per 100,000 

Population 


Lung Cancer 
Deaths 
(2 yrs) 





Male Female Male 


Female Female Male | Female Male 





1,345,572 911,315 
184,952 
111,390 
62,678 
34,631 
14,043 


The Rest 


20 
59 
103 
147 
108 
82 





All Ages 1,319,009 





519 











Parsis 


Expected Deaths at Non-Parsi Rates 


Cancer (All Sites) Lung Cancer 


03 | 0-3 
0-9 





1 
2 
1 





All Ages 
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CONNEXION BETWEEN LUNG CANCER AND SMOKING 


upon the validity of the above assumptions regard- 
ing age distributions. When the cancer death rates 
were standardized with respect to the Parsi age 
distribution for males and females separately, the 
following rates were obtained: 





The Rest 


81 
53 


Parsis 


90 
109 


Sex 





Male 
Female 











It is seen that on standardization the differences in 
the cancer death rate among Parsis and the rest 
largely disappeared in the case of males and was 
substantially reduced in the case of females, so that 
the relative risk of cancer mortality among Parsi 
females which appeared to be over five times that 
obtaining among the rest was reduced to about 
twice. Thus it is clear that most of the difference 
between Parsis and the rest in respect of the crude 
cancer death rate among males is a reflection of the 
difference in the age structure of the two groups. It 
is because relatively more of the Parsis reach the 
ages in which cancer is most prevalent that relatively 
more of them die from cancer. 

Table II also shows the expected number of 
deaths from cancer (all sites) and cancer of the lung 
among Parsis, if their age-specific rates had been 
similar to that of the rest. Strikingly enough, 7-5 
lung cancer deaths among Parsi males were ex- 
pected whereas in fact there have been only two. 

As the level of total cancer mortality among 
females is very different in Parsis and the rest, a 
direct comparison of the lung cancer mortality in the 
two categories is not justifiable. Hence, a better 
index for comparison, which can be used for both 
males and females, is the number of lung cancer 
deaths as a percentage of all cancer deaths. Table II 
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shows that, among the rest, this percentage does not 
vary appreciably with age, so that this index can be 
used without adjustment for the difference in the 
age distribution. 

The deaths from lung cancer as a percentage of all 
cancer deaths according to sex and religious faith, 
both unadjusted and adjusted for age, are given in 
Table III. The adjustment is that of standardization 
with respect to the Parsi age distribution. It is seen 
that the percentage does not vary appreciably among 
females, in Parsis and the rest, and that the slight 
difference that does appear is not statistically signi- 
ficant. On the other hand, among males this varia- 
tion in the percentage is statistically significant even 
at the | per cent. level. This relatively low risk 
among Parsi males of dying from lung cancer is 
probably related to the fact that on religious grounds 
they do not smoke. 

Also the proportion of lung cancer deaths to all 
cancer deaths is significantly higher (at the 1 per 
cent. level) among the rest in males compared with 
all three other categories combined, which show no 
significant variations amongst themselves, irrespec- 
tive of sex and age distributions. The highest pro- 
portion of smokers is of course to be found among 
non-Parsi males, because of the religious taboo on 
smoking among Parsis, and because smoking 
among Indian women of all groups is exceedingly 
rare. 

These observations taken in conjunction are 
indicative of a causal relationship between the 
prevalence of smoking and the incidence of lung 
cancer. 


SUMMARY 
(1) In Bombay the Parsis of both sexes appear to 
have a much higher crude death rate from cancer 
(all sites) than the rest of the population. 
(2) This excess is largely due to the different age 
distributions of the two groups, the Parsis having a 
higher proportion of older persons among whom 


TABLE III 


LUNG CANCER DEATHS AS PERCENTAGE OF ALL CANCER DEATHS 
AMONG PARSIS AND THE REST, BY SEX 





Sex 


Population 





Site of Cancer 
Number of Cancer Deaths 





Lung Cancer Deaths as Poageenege of All 
Cancer Deaths (unadjusted) 





Lung Cancer Deaths as Percentage of All 
Cancer Deaths (adjusted for age) 





Male 





Female 





The Rest 


"Lung 


Not Lung Lung Not Lung Lung 


6 501 18 4, 


Not Lung 


3-2 3-5 





3-2 





.] 
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cancer mortality is high. Standardization by age 
shows that for males the mortality risk for Parsis and 
“the rest” are nearly equivalent; for females, the 
risk for Parsis is reduced from over five times to 
about twice that in “the rest”’. 


(3) The proportion of lung cancer to all cancer 
deaths in males is significantly lower for Parsis 
than for the rest, but in females there is no such 
significant difference between Parsis and the rest. 
This relatively low risk among Parsi males of dying 
from lung cancer is possibly related to the fact that, 
on religious grounds, members of this community 
do not smoke. 


(4) The proportion of lung cancer to all cancer 
deaths is significantly higher among males in “the 
rest’ than among the other three “‘non-smoking” 
categories (Parsi males, Parsi females, and all other 
ferhales) combined, which amongst themselves do 


not vary significantly. This indicates a causal re. 
lationship between the prevalence of smoking habit 
and the incidence of lung cancer. 


I am deeply indebted to Professor F. A. E. Crew for 
his interest, encouragement, and advice. My thanks are 
also due to Dr. V. N. Panse of the Department of 
Preventive and Social Medicine for his numerous usefy! 
suggestions, to the Executive Health Officer, Bombay 
Municipal Corporation, for permission to examine the 
death records, to Dr. D. V. Parulekar for making 
available the necessary facilities, and to Dr. K. K. 
Soman for his help in abstracting the data. 
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INFANT AND EARLY CHILDHOOD DEATH RATES OVER THE 
LAST HUNDRED YEARS IN THE NEGRO POPULATION 
OF ANTIGUA, BRITISH WEST INDIES 


BY 


K. H. UTTLEY 


Antigua, British West Indies 


Antigua, an island of 108 square miles in the West 
Indies, has a population mainly of pure African 
descent, with less than 10 per cent. of mixed blood. 
In this paper all data about the small white section 
of the community have been excluded. The economy 
is an agricultural one, but the diet has always been 
very unbalanced, especially in the case of infants, 
who are given an excess of carbohydrates almost 
from birth with little protein. Periodic droughts 
every 3 or 4 years result in an increased incidence of 
malnutrition in the young which is a major factor in 
reducing the child’s resistance to the main killing 
diseases at ages under 5 years—gastro-enteritis and 
respiratory infections. The standard of living is low, 
and there is great ignorance about the most elemen- 
tary matters of family and home life, hygiene and 
sanitation, made worse by the general fecklessness of 
the people. Fortunately, overcrowding is not a 
serious problem. Marriage is the exception, 66 per 
cent. of all births being illegitimate. The father is 
often not an important element in family life; he 
may or may not live with it or contribute to its 
expenses. With such a family structure the grand- 
mother is the most important factor; the mother 
often goes out to work on the land 4 to 6 weeks after 
the birth of her child. 


REGISTRATION OF BIRTHS AND DEATHS 

In 1856, compulsory birth, stillbirth, and death 
registration was introduced. As regards deaths, no 
dead body could be buried without a burial order, 
which in turn could not be issued without a doctor’s 
or coroner’s certificate of the cause of death. As 
regards births, a series of ordinances culminated in 
the Midwives Ordinance of 1880 which provided a 
more than adequate supply of midwives for the 
whole island, i.e. one for every 1,200 persons. 
Further factors influencing the accuracy and com- 
pleteness of birth and death registration over the 
century are (a) a good sufficiency of physicians 


trained in the United Kingdom or Canada, and (6) 
the fact that the island is a small one with good 
internal communications. 

Since 1851 there have been eight censuses in 
Antigua: in 1861, 1871, 1881, 1891, 1901 (totals of 
the sexes only), 1911, 1921, and 1946. Probably a 
certain proportion of the very young escaped 
enumeration at the censuses, but apart from this it 
is likely that the totals for the two sexes were fairly 
accurate. However, as in all tropical and backward 
communities where people have only vague ideas as 
to their date of birth, there are bound to be many 
errors as regards the ages as stated to the enumera- 
tors. 


THE SURVEY 

As with many of the smaller West Indian islands, 
the official annual returns in Antigua have been 
vitiated at different times by inaccuracies due to 
(i) failure to differentiate records of white persons 
from those of African descent, and (ii) failure to 
separate records about stillbirths from live births; 
indeed sometimes there was no indication whether 
or where stillbirths were included. With these facts 
in mind, the author investigated all the birth and 
death registers for the century 1857 to 1956 to collect 
accurate information about the coloured population 
of the island. This paper deals only with the infant 
and early childhood death rates; the general birth, 
stillbirth, death, and fertility rates are discussed 
elsewhere (Uttley, 1960). 


Table I (overleaf) summarizes all the deaths under 
5 years of age that occurred between 1857 and 1956. 
The information is arranged to show: 
(1) The number of deaths occurring in each age group; 
(2) The death rate in each age group, under one year 
of age per 1,000 live births; 
(3) The total number of births by sex, occurring in 
each decade. 
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TABLE I 


CENSUS POPULATIONS, BIRTHS, STILLBIRTHS, AND DEATHS IN THE FIRST 5 YEARS OF LIFE, 
IN ANTIGUA IN EACH DECADE 1857-66 TO 1947-56 





Census Population 


Under 14 


Stillbirths 
(decade) 


Live Births 
(decade) 








624 | 1,440 





437 | 1,734 


Not available 


1,545 
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It should be borne in mind, however, that the 
figures for the first decade, dealing with the years 
immediately after the introduction of the Births and 
Deaths Ordinance, may be assumed to be incomplete 
and may represent an understatement of the facts. 

If the age groups are considered in turn, mortality 
in the first week of life has fallen to two-fifths of 
what it was a century ago; that of the age group 
7 to 28 days to one-seventh; that of the neonatal 
group as a whole to one-quarter; and that: in the 
other groups has fallen to between one-third and 
60 per cent. In most groups the rate for males has 
almost always exceeded that for females in the same 
decade, so that the male/female neonatal mortality 
ratio has been above unity as is usual throughout the 
world. 


Table II gives the usual mortality statistics for the 
first 5 years of life, grouped by decades over the 
century. 

It is probably better to ignore for the present the 
figures for the first decade, 1857-1866. 


Table II brings out the following facts: 
(1) That neonatal mortality has fallen from 99 to 
25, the fall being very steady over the last 80 years; 


(2) That post-neonatal mortality has fallen to 53, 
one-third of what it was 70 years ago, the main fall 
being in the last 40 years. 

It is worth mentioning that the decade with the highest 
post-neonatal mortality, 1887-1896, coincided with a 
decade of severe droughts and economic depression, but 
the depression did not affect the decline in the neonatal 
mortality (which had begun a quarter of a century before), 
nor did it affect the other statistics in the Table for the 
same decade. 

(3) The total infant mortality probably did not 
vary much for the first 40 years of the century under 
review, but since then it has declined to 78, less than 
one-third of its former figure; 

(4) The stillbirth rate, at first over 120 per 1,000 
total births, has shown a very steady fall over the 
last 90 years to 32; 

(5) The perinatal death rate has fallen pari passu 
with the stillbirth rate; at 50 per 1,000 total births it 
is now 30 per cent. of the figure of a century ago; 

(6) The death rate at age O—1 year per 1,000 living 
at that age was around 300 for the first 50 years of 
the century, but rose to 357 during the years 1887- 
1896 when droughts and economic depression pre- 
vailed; since then it has fallen steadily to nearly 
one-third of the earlier figure; 
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TABLE II 


MORTALITY STATISTICS FOR THE FIRST 5 YEARS OF LIFE, BY DECADES, ANTIGUA, 1857-1956 





Per 1,000 Live Births 


(1) (2) Q) 


Total 
Infant 
Mortality 


Post-neonatal 
Mortality 
(29 days to 
12 mths) 


Neonatal 
Mortality 
(0-28 days) 


1857-66 99 203 
1867-76 99 246 


1877-86 255 
1887-96 90 3 253 
1897-06 73 : 227 
1907-16 60 204 


1917-26 $3 194 
1927-36 41 137 








1937-46 35 127 
1947-56 5 3 7 


Per 1,000 Total Births 


Stillbirth 
Rate (*) 


Per 1,000 Living at 
Ages Specified 


(4) (5) (6) (7) 


Live Birth 
Rate (*) 
(8) 


Peri-natal 
Death Rate 
(Stillbirths + 
First Week 


Death Rate Death Rate 
(0-1 year (1-4 yrs 
of age) of age) 
40 
44 


46 


5 


256 43 


268 43 

142 21 

130 20 
Data Unreliable 





* From Uttley (1960) 


(7) The corresponding death rate at age 1-4 years 
showed little change until after the first world war, 
being between 40 and 46, except for arise to 52 during 
the years of depression. After 1926 the rate fell 
quickly to 21, at which figure it has remained 
stationary; 

(8) The live birth rate has fluctuated between 39-5 
and 30-8, the average being 34-5. It would be 
premature to assume that it has yet started to fall. 

It is known that the stillbirth rate in many coun- 
tries is closely related to the neonatal mortality. A 
reference to Columns 4 and 1 in Table II confirms 
this in general for Antigua; though the ratio in the 
19th century was somewhat lower than in the 20th, 
it has normally been above unity. 

Over the whole period studied there has been 
relatively little change in the proportion of neonatal 
to total infant mortality in Antigua, which has 
remained at about 30 per cent. for the last six 
decades (Table III). This is in striking contrast to 
most highly-developed countries, where the post- 
neonatal rate has declined very much more rapidly 
than the neonatal rate in this period, and where 
neonatal deaths as a result now contribute the 
larger share, about 70 per cent. of the total infant 
deaths. 

In the tropics, where accurate death registration 
is the exception, deaths in infancy and early child- 
hood are usually expressed as a percentage of all 
deaths. In Antigua, after the first decade of registra- 
tion, the total mortality at ages under 5 years 
fluctuated between 32-7 and 42-5 per cent. of all 


TaBLe III 


THE NEONATAL MORTALITY AS PERCENTAGE OF IN FANT 
MORTALITY, BY DECADES, ANTIGUA, 1957-1958 





Decade Percentage Neonatal Mortality 


46-4 
40-2 


1857-1866 
1867-1876 


1877-1886 
1887-1896 


} 
42 
| 35 
1897-1906 | 
1907-1916 


29 
29 


77.2 


1917-1926 
1927-1936 29 
1937-1946 
1947-1956 


77 


6 
32-1 





deaths; deaths at age 1-4 years varied somewhat 
more, but have fallen steadily from 16 per cent. in the 
decade 1897-1906 to 10 per cent. in the last decade. 

Deaths under one year of age remained remark- 
ably steady all the century at around 25 per cent. of 
all deaths, showing a slight rise in the decade 1887- 
1896, the years of economic depression and of 
droughts. In Europe over the last generation a 
marked fall has occurred in the ratio of deaths under 
one year to total deaths, a change which has not 
yet appeared in Antigua. This may be due partly to 
differences in the population structure in Europe and 
Antigua, but is also partly due to the disease pattern 
being different in the two localities. 

A comparison of the two halves of Table IV shows 
that just after 1900 the neonatal mortality in 
Antigua was 50 per cent. higher than that in England 
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and Wales, and that since then the fall has been 
approximately in about the same proportion. 


TABLE IV 


THE DECLINE IN NEONATAL AND INFANT MORTALITY 
RATES IN ANTIGUA (1857-1956) AND ENGLAND AND 
WALES, 1856-1950 





Antigua England and Wales 





Neonatal! Infant 
Mortality | Mortality 


Neonatal} Infant 
Decade Mortality | Mortality 
1857-1866 99 213 
1867-1876 99 246 


1877-1886 108 255 
1887-1896 90 253 


1897-1906 73 227 
1907-1916 60 204 


1917-1926 $3 194 
1927-1936 41 137 


1937-1946 25 127 
1947-1956 25 78 


Years 





"1856-1860 : 152 
1866-1870 157 


1876-1880 145 
1886-1890 145 


1896-1900 156 
1906-1910 117 


1916-1920 Z 91 
1926-1930 a 68 


1936-1940 $5 
1946-1950 36 




















In the case of the infant death rate, that for 
Antigua has occasionally been more than 100 per 
cent. higher than it was in England and Wales at the 
same time. In the latter the fall occurred rapidly at 
the turn of the century before it began to fall 


materially in Antigua, so that, even though the fall 
in Antigua has been a steady one, the rate still 
remains more than double that for England and 
Wales; there is nothing to suggest that the rate of 
fall is slowing down. 


DIsCUSSION 
Infant mortality is influenced by a number of 
social and environmental factors, such as poverty, 
improper feeding, parental ignorance, illegitimacy, 
instability of the family structure, overcrowding, 
poor sanitation, and climate; many of these factors 
are inter-related. 


Poverty is common on the island and is funda- 
mental to the problem. With it there is in general an 
unsatisfactory diet, poor in protein, which must be 
particularly inadequate for pregnant women and 
young children. Coupled with poverty and poor diet 
is parental ignorance, prejudice, and fecklessness. 
Illegitimacy may be an important factor. It is true 
that since only a minority of mothers are married 
there is no associated social stigma as in Europe: 
nevertheless, there is a considerable economic 
handicap in the lack of paternal contribution to the 
household. The necessity to return to work within a 
few weeks of labour aggravates the situation by 
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interrupting breast feeding, and there is no substitute 
in the form of a cheap, safe milk supply. Parental 
irresponsibility and ignorance lead to low standards 
of child care. 

There is little overcrowding in Antigua, in the 
sense of a high density of population per acre, but 
considerable overcrowding within the small dwel- 
lings. This may in part account for the importance of 
infectious diseases as a cause of death in the early 
years, while poor sanitation encourages alimentary 
infections. The spread of syphilis is clearly aided by 
promiscuity and the lack of stable family patterns. 

Although there has been a fall in the mortality in 
early life, Antigua still has a long way to go. As else- 
where in the tropics, a considerable improvement 
can be expected in the reduction of the contribution 
of infectious diseases by general sanitary measures, 
while a further gain can be achieved by social and 
economic measures leading to the better nutrition of 
mothers and children. 


SUMMARY AND CONCLUSIONS 

Because Antigua has been very favourably placed 
for carrying out such an investigation, it has been 
possible by an inspection of all birth and death 
registration records, to calculate fairly accurately 
the death rates at various ages under 5 years of the 
Negro population of the island over the period of 
one hundred years from 1857 to 1956. 


Censuses have been taken eight times in the 
century, all births, stillbirths, and causes of death 
have been recorded fairly accurately throughout the 
century, and there is a self-contained agricultural 
community of 30,000 to 50,000 persons in a small 
island with good internal communications, and a 
satisfactory supply of well-trained physicians. 


Deaths of infants under one year of age have 
accounted for one-quarter of all deaths in most 
decades ; those of children aged | to 4 years inclusive 
have accounted for another one-eighth. Infant 
mortality has fallen from a steady 250 per 1,000 in 
the 19th century to 78 in 1947-1956. 


Over the century the neonatal mortality has 
remained about one-third of the total infant mor- 
tality. At the turn of the century the neonatal death 
rate in Antigua was 50 per cent. higher than that for 
England and Wales, a ratio that still prevails. Unlike 
England and Wales, post-neonatal mortality has not 
fallen more rapidly than neonatal mortality. 


The Antigua infant death rate was 50 per cent. 
higher than that for England and Wales in the latter 
half of the 19th century and showed very little 
change during the period; at present it is about three 
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times as high as the current figure for England and 
Wales because of the more rapid fall in the latter. 
However, the rate is still falling rapidly in Antigua. 

The death rates at age 0-1 year per 1,000 at that 
age was 300 or more until the turn of the century, 
since when it has fallen to 119. The corresponding 
figure for ages 1-4 years lay between 40 and 52 until 
the first world war, since when it has been reduced 
to 20 to 21. 

Throughout the period the birth rate fell from 
45-2 in 1867-1876 to 33-9 in 1947-1956. 

The factors that have influenced the death rates in 
the very young in Antigua include the prevalence of 
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gastro-intestinal and pulmonary conditions, malnu- 
trition, the matriarchal structure of the family, 
poverty, ignorance, and fecklessness. 


This article is one of a series by the author, assisted by a 
grant from the Standing Advisory Committee for Medical 
Research in the British Caribbean, for which he wishes 
to express his thanks. He also wishes to thank Mr. G. W. 
Roberts, Vital Statistics Officer of the West Indian 
Federal Government, for his helpful advice and criticism. 
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DIET AND SERUM PROTEIN LEVELS OF 
URBAN ZULU ADULTS 
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From the Department of Social, Preventive, and Family Medicine, University of Natal, Durban, South Africa, and the 
Department of Sociology and Anthropology, Washington State University, Pullman, Washington 


The serum protein pattern of Africans is usually 
found to differ from that of Europeans, being 
characterized by lower albumin levels and higher 
total globulin levels. There is evidence that this may 
be due to a number of possibly interrelated factors, 
viz. parasitism, malnutrition, liver disease, and, to a 
limited extent, genetic considerations. There is no 
unambiguous evidence that diet plays a major role 
in producing the characteristic African serum pro- 
tein pattern. 

Various epidemiological studies have indicated the 
probable importance of diet. Studies in Durban 
(Powell, 1958), Uganda (Holmes, Stanier, and 
Thompson, 1955), and Salisbury (Gelfand, 1958) 
have shown that African male nurses, students, and 
hospital orderlies, who partake of a relatively good 
diet, tend to have higher albumin levels and lower 
globulin levels than other African groups. Further, 
it has been shown that West Africans domiciled in 
Britain tend to show a rise in their serum albumin 
levels, and after some years a limited drop in their 
initially high serum globulin levels (Schofield, 1957). 
Similarly, a rise has been found in the serum albumin 
levels of African students after a few months in 
residence at Makerere College (Holmes, 1954). 

In each of these instances, however, the dietary 
differences were accompanied by a variety of other 
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environmental differences, which might largely 
account for these protein changes. In particular, 
there were probably variations in the disease load, 
as a result of differences in exposure to infection or 
in the treatment of illnesses. 

There is some evidence, too, indicating that diet 
may not be of major importance. Holmes and 
others (1955) were unable to correlate differences in 
the serum protein patterns of persons living in 
different parts of Uganda with differences in their 
diet, and Edozien (1957) found no evidence of a 
relationship with diet in adult Nigerians, either in 
comparisons of persons classified according to 
income, or in a short-term feeding experiment. In 
respect of Durban Africans, it has been argued that 
protein malnutrition cannot directly explain their 
serum protein pattern, and the possibility has been 
suggested that this pattern may be a reflection of 
amoebic, bilharzial, helminthic, or other infestation 
or infection (Joubert, Hookins, and Hunter, 1959). 

This report deals with an investigation of the 
relationship between diet and serum protein levels in 
a group of ethnically homogeneous Africans living 
in a single neighbourhood, under fairly uniform 
conditions of housing and exposure to infection. The 
main cereal eaten in this community is maize, which 
contributes slightly over 50 per cent. of the average 
caloric intake. The usual diet includes relatively 
small quantities of green or yellow vegetables, milk, 
meat, and fish (Kark and Chesler, 1950). There is a 
high prevalence of malnutrition. Intestinal helmin- 
thiasis and respiratory infections are common. 
Apart from amoebiasis and bilharzia, which are not 
uncommon, tropical diseases are rare, and malaria 
has been uncommon in Durban since 1936 (Medical 
Officer of Health, Durban, 1930-1957). Aspects of 
the health and way of life of this community have 
been described more fully elsewhere (Gampel, 1960; 
Kark, 1957; Kark and Chesler, 1956). 
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DIET AND SERUM PROTEIN LEVELS OF URBAN ZULU ADULTS 


The data were collected in the course of a broader 
nutrition-hypertension study project, which was 
carried out in October-December, 1958, on a 
population sample of the Zulu adults residing in a 
housing scheme for Africans in the city of Durban. 
There is a considerable uniformity in this area, in 
respect of housing, sanitary facilities, and the avail- 
ability of health services. The persons examined 
were drawn from a | in 7 sample of the homes in the 
area. The sampling method used and the charac- 
teristics of the sample are fully described elsewhere 
(Abramson, Gampel, Slome, and Scotch, 1960). 
Most of the persons examined, though currently 
living in the city, had been born in rural areas. All 
had some skin or mucosal signs of malnutrition. 
Schistosomal ova were not found in the urine in 


any case. 

The following results are based on the findings in 
89 men and 158 women aged 20 to 64 years. Persons 
with major illnesses (tuberculosis, congestive cardiac 
failure, diabetes, and hemiplegia) were excluded 
from the study, as were pregnant women, and 
women within 6 months of their last pregnancy. 


METHODS 


DieTARY ASSESSMENT 

Each subject was asked how many times a week 
he or she usually consumed meat/fish, eggs, fruit, 
dried legumes, green/yellow vegetables, tshwala 
(“kaffir beer’), and spirits. A further series of ques- 
tions dealt with the consumption of milk, either as a 
beverage, in other beverages, with porridge, or as 
amasi (sour milk). By the use of conversion factors 
based on an unpublished dietary study of the 
community (Kark and Chesler, 1950), it was possible 
to express approximate milk consumption in terms 
of pints per week. The average number of tea- 
spoonsful of sugar consumed per day, in beverages 
or with porridge, was used as an approximate index 
of sugar consumption. 

The diets of persons having 5 or more pints of 
milk a week, and/or meat/fish daily were rated as 
“superior”, and other diets as “inferior”. Diets rated 
as “superior” were found to be characterized also by 
a greater consumption of eggs, fruit, green/yellow 
vegetables, and sugar. 


SERUM PROTEIN ESTIMATION 

With few exceptions, blood was collected by the 
method of venepuncture described by Hill and 
Buckle (1956), in order to minimize the risk of 
haemolysis. Specimens were submitted for serum 
protein estimation, using the biuret method of 
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Weichselbaum (1946). The reproducibility of results 
was assessed by performing 21 tests on a single 
blood specimen, over a period of 13 days. The 
standard deviations of the results were 0-33 g. per 
cent. for total protein (5-6 per cent. of the mean 
value) and 0-41 g. per cent. for albumin (11-9 per 
cent. of the mean value). Globulin values, which are 
affected both by errors in the total protein estimation 
and by those in the albumin estimation, showed a 
lower reproducibility, the standard deviation being 
0-41 g. per cent. (16-1 per cent. of the mean value). 
Though these findings indicated that the repro- 
ducibility of results was not high, the scatter of the 
albumin findings recorded for the persons examined 
did not appear to be unduly great. The standard 
deviation of the albumin results was 0-45 g. per cent. 
in the male sample, and 0-34 g. per cent. in the fe- 
male sample. The corresponding figures for two male 
Durban African groups studied by Powell (1958), 
using the same method of estimation, were 0-29 and 
0-56 g. per cent. The standard deviation of the 
globulin observations was higher—0O-59 g. per cent. 
for men and 0°58 g. per cent. for women, both values 
being higher than Powell’s (0:37 and 0-31 g. per 
cent.). 

It was subsequently found that our total protein 
and albumin levels were unduly low, because of the 
use of defective protein standards. In view of this 
bias in the findings, it is apparent that our results in 
respect of absolute serum protein levels cannot be 
compared with those of other investigators. We do 
not consider, however, that the presence of a 
consistent bias of this sort affects the validity of 
comparisons of different categories of persons within 
our sample. Because of these technical deficiencies 
however, our conclusions can be regarded only as 
suggestive, rather than as definitive. 


OTHER DATA 


On the basis of interview data, the approximate 
mean household monthly income per capitem and 
household food expenditure per capitem were 
calculated for each person. Social class ratings were 
based on a classification developed at the Institute of 
Family and Community Health (Kark, Chesler, and 
Abramson, 1951; Kark, 1953). Experience of rural 
versus urban living was assessed by asking “‘Where 
did you live for most of your childhood (to the age 
of 16)?” and “*How long have you been living in an 
urban area?” The answer to this latter question was 
expressed as a percentage of the subject’s age. 
Occasional questions were inadvertently left un- 
asked in the course of interviews. Where information 
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was lacking, the person concerned was excluded 
from the relative analysis. 


RESULTS 


The mean albumin level of the men was 2-87 g. 
per cent (S.D. 0-45 g. per cent.), and of the women 
2-74 g. per cent. (S.D. 0-34 g. per cent.). As stated 
above, the true values for both groups are probably 
somewhat higher. The mean globulin level of the 
men was 3-57 g. per cent. (S.D. 0-59 g. per cent.), 
and of the women 3-75 g. per cent. (S.D. 0°58 g. 
per cent.). 

In both sexes, evidence was found of an associa- 
tion between serum protein levels and diet. Among 
the men, the consumption of an “inferior” diet was 
associated with low albumin and high globulin 
levels. The mean serum albumin level of the 51 men 
taking an “inferior” diet was 2-78 g. per cent. (S.D. 
0-42 g. per cent.), and that of the 37 men taking a 
“superior” diet was 2:98 g. per cent. (S.D. 0-41 g. 
per cent.). The mean serum globulin level of the 
former group was 3°69 g. per cent. (S.D. 0-60 g. per 
cent.), and that of the latter 3-40 g. per cent. (S.D. 
0-54 g. per cent.). The differences between these 
mean values were significant (P<0-05). Of the 51 
men taking an “inferior” diet, 38 (74-5 per cent.) 
had serum albumin levels of under 3 g. per cent. and 
sixteen (31-4 per cent.) had globulin levels of 4 g. 
per cent. or more. Among the 37 men taking a 
“superior” diet, the corresponding figures were 
eighteen (48-6 per cent.) and three (8-1 per cent.). 
These differences were significant (P<0-05 and 
<0-02 respectively). Among the women, there was a 
similar association, not with the consumption of a 
“superior” or “inferior” diet, but with the frequency 
with which meat/fish was eaten. Women who did not 
consume meat/fish daily tended to have low albumin 
and high globulin levels. Of 135 such women, 37 
(27-4 per cent.) had albumin levels of under 2-5 g. 
per cent. and 45 (33-3 per cent.) had globulin levels 
of 4 g. per cent. or more. Of the 22 women who took 
meat/fish daily, the corresponding figure was two 
(9-1 per cent.) in each instance. The difference was 
significant only in respect of globulin levels 
(P<0-05). Similar significant associations were 
present, among the women, between high globulin 
levels and a low intake of green/yellow vegetables, 
and a high intake of sugar or dried legumes 
(P<0-05, <0-02, and <0-02 respectively). These 
were probably interrelated associations, as women 
taking meat/fish frequently, tended to take green/ 
yellow vegetables frequently, and dried legumes 
infrequently. 
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There were a number of other relationships in both 
sexes between protein levels and the intake of 
specific food items; these, however, fell just short of 
Statistical significance. There was no relationship 
between protein levels and reported alcohol con- 
sumption. 

There was some degree of association between the 
current diet and various aspects of the subjects’ 
background. The consumption of “inferior’’ diets, 
for example, was commoner among men of Social 
Class V (unskilled labourers), and among those whose 
childhood had been predominantly rural. Accordingly 
the relationship between serum protein levels and 
diet was re-examined, keeping constant a variety of 
such features of the subjects’ current or past life 
situation. The findings in respect of the men are 
shown in the Table (opposite). When income, food 
expenditure, education, rurality, social class, and 
household size were held constant, the association of 
“inferior” diets with low albumin and high globulin 
levels remained apparent in each instance, with a 
single minor exception, and in a number of instances 
attained statistical significance in spite of the small 
size of the groups compared. These findings indicated 
that the association between serum protein levels 
and diet was independent of the listed features of the 
subject’s backgrounds. The significant relationship 
between the women’s globulin levels and their diet 
could not be examined in this way, as parity consti- 
tuted a further variable (Gampel, Abramson, 
Slome, and Scotch, 1960) which, when held constant, 
reduced the groups compared to very small 
numbers. 

The men taking “superior” and “inferior” diets 
respectively did not appear to differ appreciably in 
their exposure to infection in or around their homes. 
In both groups, there was a considerable and similar 
degree of crowding in the home, as shown by their 
respective mean crowding indices (number of 
persons in the household divided by the number of 
bed- and living-rooms). The mean index for the men 
taking a “superior” diet was 2-6, and that for the 
men taking an “inferior” diet, 2-5. Further, children 
were present in most homes in both groups. Not 
only do children tend to expose the adults in a home 
to respiratory infection (Badger, Dingle, Feller, 
Hodges, Jordan, and Rammelkamp, 1953), but in 
this community, where many children defaecate in 
the open outside their dwellings, they are likely to 
expose adults to faecal-borne infestation as well. 
94 per cent. of the men taking a “superior” diet had 
chilren aged 12 years or less in their homes, and 
96 per cent. of those taking an “‘inferior” diet. The 
corresponding figures for children aged 6 or less 
were 86 and 90 per cent. respectively. As a third 
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TABLE 
ASSOCIATION BETWEEN DIET AND SERUM PROTEIN LEVELS IN MEN (BACKGROUND FACTORS HELD CONSTANT) 





Background Factors 


“Superior” 
Diet 


Under £3 20 


Household Income (per head 
per month) 
£3 or More 
Under £2 
Household Food Expendi- 
ture (per head per month) £2-£2-9 


£3 or More 
04 


Education (yrs at school) i 
5 or More 





Rural 
Childhood Environment 
Urban 


40 per cent. or Less 
Percentage of Life spent in 
Urban Area Over 40 per cent. 
I-IV 
Social Class 
Vv 
I-IV 
Father's Social Class 
Vv 





1-6 Persons 
Size of Household 


Persons 


| 74 


No. in Group 


“Inferior” 





Per cent. of Group with 
Globulin Levels of 
4 g. per cent. or More 


Per cent. of Group with 
Albumin Levels 
below 3 g. per cenit. 


“Superior” “Inferior” “Superior” “Inferior” 


Diet Diet Diet Diet 
60-0 17-4 10-0 
73-7* 








>? 


= | aa | 











* Significantly higher (P< 0-05) than the corresponding values for men consuming a “superior” diet. Significance was tested by using the 
tables provided by Armsen (1955) or by z? tests (with Yates’ correction) where these Tables were not applicable 


index of the men’s exposure to domestic infection, an 
extraction of the occurrence of ascariasis in their 
households was made from the clinical files of the 
Institute of Family and Community Health, which 
provides a health service to this community. The 
occurrence of this infestation was regarded as an 
indicator of exposure to faecal-borne infection. In 
the homes of 61 per cent. of the men having a 
“superior” diet, ascariasis was diagnosed in one or 
more members of the household within 2 years of 
this study. The corresponding figure for the other 
group was 57 per cent. These figures, which were 
based not on a systematic survey, but on clinical 
records, were certainly an underestimate of the true 
prevalence in both groups. 

Figures were available for the men’s attendances 
at the Institute of Family and Community Health, 
though not for their use of other medical services. 
The percentages who had attended the Institute for 
care in 1957 or 1958 were 33 per cent. (of the 
“superior” diet group) and 41 per cent. (of the 
“inferior” diet group); the median number of 
attendances per man (for those attending) was 
1 and 2 respectively. 


DISCUSSION 

Our findings suggest a relationship between serum 
protein patterns and diet. Men taking an “inferior” 
diet and women taking meat or fish infrequently, for 
example, tended to have low serum albumin and 
high serum globulin levels. The possibility must, 
however, be considered that these serum protein 
findings are expressions, direct or indirect, not of 
dietary factors, but of some other factor or factors 
occurring in association with certain dietary pat- 
terns. However, the association between serum pro- 
tein patterns and diet appeared to be independent of 
social class, rurality, and a number of other features 
of our subjects’ current and past life situation. 

In view of the possible significance of infestations 
and infections in producing the characteristic serum 
protein pattern of Africans in Durban (Joubert and 
others, 1959), it is necessary to give close considera- 
tion to the possibility that the men taking “‘superior”’ 
and “inferior” diets respectively differed in their 
levels of infection. Although both groups of men 
were free of obvious disease, they might differ, parti- 
cularly in the occurrence, nature, or severity of 
gastro-intestinal or respiratory infections, the 
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commonest infections in this community, or in their 
bowel parasite loads. An association between diet 
and levels of infection might arise in three ways: the 
two groups of men might differ in their exposure to 
infection, in their susceptibility or response to 
infection, or in the extent to which they used medical 
services. 

There appeared to be little difference between the 
men taking “superior” and “‘inferior’’ diets in their 
exposure to infections outside their homes; the men 
in both groups lived in the same community, in 
homes scattered through the housing scheme, and 
used the same public transport services. With regard 
to domestic infection, they lived in similar homes, 
with similar sanitary facilities. The evidence indi- 
cated, moreover, that exposure to infection in or 
around the home was probably similar for the two 
groups. It was probable that there was considerable 
current and recent exposure of both groups to bowel 
and respiratory infections, but there was no sugges- 
tion of differences between the two groups. With 
regard to their past exposure to infection, there is no 
reason to believe that the men currently having a 
“superior” diet had, in the more remote past, been 
less exposed to infection. It is noteworthy that the 
relationship between the men’s current diet and their 
serum protein levels appeared to be independent of 
their experience of rural! or urban living. The figures 
for attendances at the Institute of Family and 
Community Health do not suggest that the men 
having a “superior” diet used medical services more 
effectively. It thus appears unlikely that the two 
dietary groups of men differed appreciably in 
their exposure to infection, or in their use of medical 
services. 

The possibility cannot be excluded that there was 
in fact a difference in the levels of infection of the 
two groups, resulting from the effects of their 
nutrition on their susceptibility or response to 
infection. This possibility receives support from the 
fact that although there is considerable evidence 
that diet alone can reduce serum albumin levels, 
there is very limited experimental evidence of a 
globulin-raising effect. Thus while the low albumin 
levels of the men taking an “‘inferior’’ diet may well 
be a direct effect of their diet, it is not improbable 
that their raised globulin levels may be an indirect 
effect, resulting for example from the influence of 
their diet on their state of infection. One possibility 
worthy of consideration is that the current diet may, 
by its effect on the flora and fauna of the gut, in- 
directly affect serum protein levels, by influencing 
either the availability or absorption of nutrients, or 
the production of antibody-carrying globulins. This 
possibility receives some support from studies of 
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apparently normal Indian students, which showed, 
on the one hand, a relationship between vege- 
tarianism and high serum gamma globulin levels, 
and on the other, a tendency for the administration 
of antibiotics to produce a rise in serum albumin and 
a fall in serum globulin levels (Satoskar and Lewis, 
1954, 1955; Dhopeshwarkar, Trivedi, Kulkarni, 
Satoskar, and Lewis, 1956). 

In general, it can be concluded that our findings 
strongly suggest that the serum protein findings in 
our subjects were expressions, at least to some extent, 
either of dietary factors or of factors which are 
influenced by diet, such as hepatic pathology, or 
possibly, susceptibility or response to infection. 

It is not possible, on the basis of the crude dietary 
measures used, to pinpoint the precise dietary factors 
which may have influenced our subjects’ serum 
protein patterns. Associations were found, in one 
sex or both, between low albumin or high globulin 
levels and “inferior” diets, a low consumption of 
meat/fish and green/yellow vegetables, and a high 
consumption of sugar and dried legumes. In the 
absence of full quantitative dietary data it is not 
justifiable, however, to draw conclusions implicating 
particular foodstuffs or nutrients. It is interesting, in 
view of the known association between alcohol 
consumption and hepatic disease, that no evidence 
was found of a relationship between alcohol intake 
and serum protein levels. 

It is not suggested that the current diet alone is 
responsible for the serum protein pattern found. It 
has been shown (Keys, Brozek, Henschel, Mickelsen, 
and Taylor, 1950) that protein deprivation alone 
does not markedly affect the serum protein fractions 
of previously healthy persons. It is likely that the 
association found between current diet and serum 
protein levels is dependent on the predisposing 
effects of our subjects’ prior experience of nutrition 
and infection. 

Caution should be used in generalizing from our 
findings to African groups in which malaria and 
other major tropical diseases are prevalent. 


SUMMARY 


Among a population sample of urban Zulu adults, 
it was found that differences in serum albumin and 
globulin levels were significantly related to their 
current diet. Men whose diets included little milk, 
meat, or fish tended to have low serum albumin and 
high serum globulin levels. Of men taking such 
“inferior” diets, 74-5 per cent. had serum albumin 
levels of under 3 g. per cent. and 31-4 per cent. had 
serum globulin levels of 4 g. per cent. or more. 
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Among men taking “superior” diets, the correspond- 
ing figures were 48-6 and 8-1 per cent. This relation- 
ship with diet appeared to be independent of in- 
come, social class, childhood rurality, housing, ex- 
posure to infection, and a number of other features 
of the current or past life situation of the subjects. 

The findings suggested that the serum protein 
levels of the subjects were expressions, at least in 
part, of their diet, or of factors which are influenced 
by diet. 


We are indebted to our subjects, to Nursing Sisters 
Cc. C. Majola and T. Triegaardt, Medical Recorders 
W. H. Pietersen, S. J. Maharaj, and A. Ngcobo, and other 
members of the staff of the Institute of Family and 
Community Health, Durban, and Mr. N. Mdlazi for 
their assistance, and to Drs. S. M. Joubert and S. J. 
Powell, of the Medical Faculty, and Mr. S. M. A. 
Meggitt, of the Department of Mathematics, Natal 
University, for their advice and criticism. 
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